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 Using an economically and culturally diverse sample of 451 children and their parents 
from the Family Life Project, this study explored mothers’ and fathers’ language engagement as 
measured by a latent construct of parents’ wh and non-wh questions and conversational turns 
with their 24- to 36-month-old children.  Differences between mothers’ and fathers’ questions 
and conversational turns were explored, as well as the association between mothers’ and fathers’ 
questions and conversational turns and children’s preschool-aged language and first grade 
literacy was examined.  Additionally, this study sought to understand whether children’s 
language mediated the relationship between parents’ latent language engagement construct and 
later literacy skills.  Results comparing mothers’ and fathers’ language engagement found fathers 
used a greater number of non wh- questions and conversational turns with their young children.  
Results from structural equation models showed mothers’ language engagement was 
significantly associated with children’s preschool-aged language.  Children’s preschool-aged 
language partially mediated the association between mothers’ language engagement and 
children’s first grade literacy.  Fathers’ language engagement was significantly associated with 
children’s first grade literacy.  Findings demonstrate that language engagement strategies used in 
the home by both parents promote and enhance the language and literacy skills in young 
children. Implications for future research and policy are discussed. 
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CHAPTER 1: INTRODUCTION 
Statement of the Problem 
 Decades of research have shown that children with more advanced language and literacy 
skills in early childhood have better academic performance in later grades (Duncan et al., 2007; 
Scarborough, 2001; Spira et al., 2005; Storch & Whitehurst, 2002).  Conversely, children whose 
language and literacy skills lag behind their peers during these formative years struggle to catch 
up and may continue to have poorer outcomes throughout schooling (Juel, 1988; Justice et al., 
2013; Rescorla, 2009; Spira et al., 2005).  These skills are widely believed to be positively 
associated with socioeconomic status (SES), as measured by parental education, occupational 
status, or income (Brooks-Gunn et al., 1999; Fernald et al., 2013; Hernandez, 2011).  For 
children from lower SES families, gaps in language and literacy skills are present in early 
elementary grades, and this gap persists throughout formal schooling (Chatterji, 2006; 
Hernandez, 2011; Reardon, 2011; Morgan et al., 2011).   
 A broad consensus among educators, researchers, and policy makers is that the 
foundation for language and literacy skills is built prior to elementary school entry for children 
from all SES backgrounds (Dickinson & Tabors, 2001; National Early Literacy Panel, 2008; 
National Reading Panel, 2000; Snow et al., 1998).  Thus, understanding the characteristics of the 
home environment that promote and enhance these skills is essential to guide future policies and 
interventions intending to improve academic trajectories for young children in the United States.  
 One highly studied characteristic of the home environment that has a measurable impact 
on children’s language and literacy development is parents’ language input, such as parents’ 
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talkativeness (language quantity), use of vocabulary (language diversity), and/or utterance length 
and grammar (language complexity) while talking with their children.  Early studies of language 
input explored mothers’ language quantity, as measured by total words and/or utterances in 
small samples of mostly White families (Hart & Risley, 1995; Hoff, 2003).  Other studies 
examined mothers’ language diversity, as measured by the number of different words or the use 
of rare words and language complexity, as measured by mean length of utterance or complex 
conjunctions (Reynolds et al., 2018; Rowe, 2012; Vernon-Feagans et al., 2020).  These measures 
of language input have shown positive associations with children’s concurrent and later language 
and literacy skills in both small samples of mostly White, middle class families, as well as in 
more recent, larger, and diverse populations (Cristofaro & Tamis-LeMonda, 2011; Hart & 
Risley, 1995; Huttenlocher et al., 1991; Pan et al., 2005; Reynolds et al., 2018; Rowe, 2012; 
Vernon-Feagans et al., 2013; Weizman & Snow, 2001).  Parents’ language complexity as 
measured by mean length of utterance has been a particularly strong indicator of children’s 
outcomes (Baker et al., 2015; Hirsh-Pasek et al., 2015; Hoff, 2003; Reynolds et al., 2018).  
 Despite exclusion from early research, recent studies have examined fathers’ language 
input (Baker et al., 2015; Pancsofar & Vernon-Feagans, 2006; Pancsofar et al., 2010; Reynolds 
et al., 2018; Tamis-LeMonda et al., 2013).  Fathers’ language diversity and complexity are 
related to children’s language skills in early childhood (Pancsofar & Vernon-Feagans, 2006; 
Pancsofar et al., 2010), in addition to vocabulary skills in elementary school (Baker et al., 2015; 
Reynolds et al., 2018).  Fathers’ language input has been shown to influence children’s language 
input above and beyond input from mothers in studies that examine two-parent families (Baker et 
al., 2015; Pancsofar & Vernon-Feagans, 2006; Pancsofar et al., 2010; Reynolds et al., 2018: 
Tamis-LeMonda et al., 2012).  
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 Parents’ language quantity, diversity, and complexity are only a few of the features of 
parents’ language input and do not necessarily facilitate or indicate interaction with children 
(Rowe & Snow, 2020).  Compelling evidence suggests that children learn language most 
efficiently in the context of social and interactive engagement (Heidlage et al., 2019; Hirsh-
Pasek et al., 2015; Kuhl, 2004; Levinson & Torreira, 2015; Rowe & Snow, 2020; Yoo et al., 
2018; Zauche et al., 2016).  This may be particularly true during shared book interactions, where 
parents’ strategies to encourage children’s active participation are prevalent (Blake et al., 2006; 
Blewitt et al., 2009; Gilkerson et al., 2016; Trivette et al., 2010).   
 The present paper extends the current state of research on parents’ language input to 
examine language engagement, defined as language input that facilitates or signifies language-
based exchanges and reflects the degree to which the interaction is social and dynamic.  Two 
such language inputs include questions and conversational turns, which have previously been 
explored as independent language input measures (Gilkerson & Richards, 2009; Gilkerson et al., 
2017; Gilkerson et al., 2018; Leech et al., 2013; Muhinyi & Rowe, 2019; Reynolds et al., 2018; 
Rowe, 2017; Rowe et al., 2017; Romeo et al., 2018; Salo et al.,. 2015; Vernon-Feagans et al., 
2020; Zimmerman et al., 2009).  
 Questions are utterances that signal attention from the listener, and can also be used as a 
tool to elicit information and responses.  Types of questions include yes/no questions (Do you 
like this book?), choice questions (Is this character happy or sad?), tag questions (She likes that 
cake, huh?), and wh- questions (who, what, where, when, why, how; What do you think will 
happen next?).  Parents use questions to encourage their children to become more involved in the 
interaction even before children are able to verbally respond (Levinson & Torreira, 2015; Seidl 
et al., 2003).  The opportunity for children to reflect and respond, and to practice providing 
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verbal input may help explain why parents’ questions are positively related to children’s 
language and literacy outcomes, as well as cognitive outcomes more generally (Cristofaro & 
Tamis-LeMonda, 2011; Reynolds et al., 2018; Rowe et al., 2017; Vernon-Feagans et al., 2020).  
 Conversational turns are a count of back-and-forth exchanges between an adult and child 
(Gilkerson et al., 2018; Romeo et al., 2018; Zimmerman et al., 2009).  Even preverbal infants 
take turns with caregivers using babble, gestures, and facial expressions to participate in the 
earliest forms of conversation (Kuhl, 2004; Levinson & Torreira, 2015).  For verbal children, 
conversational turns involve rapid switching between listening and comprehension of their 
parents’ language and production of their own language (Levinson & Torreira, 2015).  Such 
cognitive processes may help understand why conversational turns between parents and children 
have also been found to be related to more optimal language and literacy outcomes (Gilkerson et 
al., 2017; Gilkerson et al., 2018; Merz et al. 2019; Romeo et al., 2018; Zimmerman et al., 2009). 
 In sum, questions and conversational turns are unique from other language input 
variables (e.g., quantity, diversity, complexity) in that they indicate interaction and engagement 
with children.  While frequently studied independently, questions and conversational turns are 
both examples of the “co-constructed”  (Hirsh-Pasek et al., 2015) or “interactive” (Rowe & 
Snow, 2020) features of language input.  Given empirical research demonstrating children learn 
most effectively through social interaction (Bruner, 1983; Hirsh-Pasek et al., 2015; Kuhl, 2004; 
Rogoff 1990; Snow, 1999; Vygotsky, 1978), exploring the combined effects of questions and 
conversational turns may help explain how parents’ language engagement influences children’s 
language and literacy outcomes.  
Proposed Study Implications 
 The proposed study builds upon previous literature to examine both mothers’ and fathers’ 
language engagement during a sensitive time of children’s language development.  Specifically, 
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the association between parents’ language engagement from 24 to 36 months and children’s 
preschool-aged language and first grade literacy will be explored.  The proposed study will 
contribute to our understanding of the home language environment with implications for 
research-based programs and policies dedicated to improving children’s language and literacy 
achievement.   
 This study uses data from the Family Life Project (FLP), where families were recruited 
from rural, historically poor geographical regions in North Carolina and Pennsylvania (Vernon-
Feagans et al., 2013).  In the United States, nearly 25% of school-aged children live in rural 
communities.  Rural families face unique hardships compared to their more urban or suburban 
counterparts, such as increased rates of poverty, less adult educational attainment, more limited 
employment opportunities, and fewer community resources like libraries or high-quality 
childcare centers (O’Hare, 2009; Marré, 2017; Vernon-Feagans et al., 2015).  Yet, relatively few 
studies examine child development in such a context (Vernon-Feagans et al., 2013).  Thus, the 
FLP sample affords the opportunity to explore the role of parents’ language engagement in this 
understudied context of the rural US.  Additionally, the FLP sample is socioeconomically diverse 
(Vernon-Feagans et al., 2013).  This is important because considerable evidence suggests that 
family SES is related to both parents’ language input and children’s achievement (Hart & Risley, 
1995; Hoff, 2003; Merz et al. 2019; Vernon-Feagans et al., 2020), yet few previous studies have 
been able to explore these associations using a large, diverse sample of families.  Findings from 
the current study will help researchers and policy makers promote family-based interventions 
that acknowledge and build upon rural families’ strengths.  
 Earlier studies on parents’ language failed to parse race and socioeconomic status.  Many 
of these studies found SES to be positively related to parents’ language input (Hart & Risley, 
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1995; Hoff, 2003; Rowe, 2017), and concluded that African American mothers and fathers used 
less quality and quantity of langauge input with their children (Brooks-Gunn & Markman, 2005).  
The dataset used in the present paper provides a large sample of both African American and non-
African American families from diverse SES backgrounds. A recent study using this data 
demonstrates the importance of using a large, diverse sample in child development research, and 
filled a gap in the exisiting literature.  Using the full FLP sample of mothers to examine 
differences in mothers’ language by race within educational levels, Vernon-Feagans and 
colleagues (2019) found mothers with a more than high school education used more number of 
conversational turns, number of different words, mean length of utterance, wh- questions, and 
complex conjunctions with their young children when compared to mothers with a high school 
degree or less.  No differences were found between African American and non-African 
American mothers within the two educational groups.  In this study, race after accounting for 
education, was not a significant context for differences in multiple measures of mothers’ 
language input.  Results from the current study will build upon this research, and may be 
generalizable to racially diverse families in the United States.  
 FLP data also offers an unusually large sample of two-parent families, which provides a 
distinct opportunity to explore fathers’ language engagement in addition to mothers’ language 
engagement.  Including fathers at all in language research is noteworthy, and including mothers 
and fathers together is imperative to comprehensively understand the language input children 
receive in two-parent families (Cabrera et al., 2018).  This is particularly true with a rural 
sample, where two-parent households are more common than in urban communities (O’Hare et 
al., 2009).  Additionally, if studies do not explore mothers’ and fathers’ language input together, 
it is methodologically difficult to draw conclusions about fathers’ unique influence.  For 
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example, much of what is known about fathers’ wh- questions is based on studies that used 
father-only samples (Leech et al., 2013; Rowe et al., 2017; Salo et al., 2015).  A recent study 
including both mothers and fathers was significant because it corroborated earlier findings and 
suggested fathers’ wh-questions mattered beyond the input of mothers (Reynolds et al., 2018).  
The inclusion of fathers may also have implications for parenting interventions, where fathers’ 
involvement is notably low (Heidlage et al., 2019; Sicouri et al., 2018).  Low participation may 
be because fathers perceive interventions to be mother-focused, and this may be true because 
recruitment is often geared towards mothers (Sicouri et al., 2018).  Efforts to shift intervention 
content from mother-focused to father-focused, as well as change how parents are recruited, may 
depend upon evidence in the research literature to support father’s involvement, such as the 
present paper, which builds off of prior studies that highlight father’s role (Baker et al., 2015; 
Reynolds et al., 2018; Tamis-LeMonda et al., 2013).    
 This study is further unique in exploring the long-term effects of parents’ language 
during a sensitive time of children’s language development (Rowe, 2012), from ages 24 to 36 
months, in relation to preschool-aged language and later literacy achievement.  This work aims 
to corroborate previous findings that parents’ early language matters for children’s future 
development, beyond other demographic and family characteristics (Gilkerson, 2018; Reynolds 
et al., 2018; Vernon-Feagans et al., 2020).  The results from the current study may provide 
further evidence for educators and pediatricians to communicate to parents that talking and 
interacting with their very young children, perhaps before they can even respond, has a persistent 
positive influence on critical academic skills later in elementary school.  
 Finally, this study extends decades of empirical literature that examined parents’ 
language input and joins the growing effort to demonstrate that specific language engagement 
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measures are perhaps more important for children’s outcomes than language quantity, or even 
language diversity and complexity (Golinkoff et al., 2019; Hirsh-Pasek et al., 2015; Rowe & 
Snow, 2020; Zauche et al., 2016).  Children must be engaged within an interaction for the 
language input to have an effect (Golinkoff et al., 2019).  Understanding the role of questions 
and conversational turns, after controlling for other language measures such as language 
complexity, is of great value as researchers and policy makers seek to improve language and 
literacy outcomes in early childhood, and how to approach parenting-based interventions 
(Heidlage et al., 2019).  Findings will be relevant to the Department of Education and the 
American Pediatric Association, non-profits such as the Clinton Foundation, and public 
awareness campaigns such as Talking Is Teaching or the Thirty Million Words Initiative.  In 
addition to emphasizing the importance of language input to very young children, interventions 
and practitioners may need to communicate to parents that parent language interactions should 
be reciprocal, and highlight parents’ use of questions and conversational turns to facilitate active 
participation from children. 
Theoretical Frameworks 
 The conceptual model for the present study presented in Figure 1 draws upon 
bioecological theory and the socio-interactionist perspective to explore the relations between 
mothers’ and fathers’ language engagement from 24 to 36 months and children’s preschool-aged 
language and first grade literacy.  Also included in the conceptual model is the Vygotskian idea 
of children’s language as a mediator, explaining associations between parents’ language 
engagement and later literacy achievement.  Finally, the distinct paths from mothers’ and fathers’ 
language engagement to later outcomes stems from theoretical and empirical evidence that, 
despite many similarities found among mother-father pairs, their language input may be different 
on average and may have varying associations with children’s achievement (Gleason, 1975).  
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Each of these frameworks used to build the conceptual model in Figure 1 is discussed in more 
detail below.  
Bioecological Theory   
 Bronfenbrenner’s bioecological theory argues that repeated interactions between parents 
and children, nested within and interrelating among progressively more distal systems, affects 
children’s development over time (Bronfenbrenner, 1977, 1994; Bronfenbrenner & Morris, 
2006).  This framework suggests a specific engine of development in children’s most immediate 
setting, or microsetting, called proximal processes (Bronfenbrenner & Morris, 2006).  Parents’ 
language engagement is an example of a proximal process, and it is the reciprocal, repeated 
interactions with both mothers and fathers over time that drive differences in children’s 
development (Bronfenbrenner, 1977, 1994; Bronfenbrenner & Morris, 2006).  The nested 
structure of Bronfenbrenner’s bioecological theory also implies that the proximal interactions 
between children and their mothers and fathers are influenced by and dependent upon broader 
contexts, such as family SES, race, home environmental quality, etc. (Bradley & Corwyn, 2002; 
Bronfenbrenner, 1979; Bronfenbrenner & Morris, 2006; Hoff et al., 2002).  
Social Interactionist Perspective 
 The social interactionist perspective suggests that children develop as a result of 
interactions that occur early and often between a less skillful child and a more skillful adult, and 
emphasizes the role of engagement and interpersonal exchanges (Bruner, 1983; Vygotsky, 1978).  
As children are guided through dynamic language exchanges with skilled speakers, they are able 
to develop their own communication abilities and eventually grasp more challenging vocabulary 
and conversational proficiencies (Bruner, 1983; Rogoff, 1990).  Because children are naturally 
and biologically inclined to participate in social exchanges (Rogoff, 1990; Snow, 1999), the 
social interaction is both “self-propelled” because children are motivated to interact with parents 
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and “self-rewarding” because these interactions result in heightened conversational aptitude and 
vocabulary skill (Bruner, 1983, p. 27).  
 Recent empirical examinations have supported children’s language learning as a result of 
engagement (Adamsons & Johnson, 2013; Hirsh-Pasek et al., 2015).  Hirsh-Pasek and colleagues 
(2015) found that co-constructed and dyadic features of language interactions, or “fluency and 
connectedness,” between two-year-old children and mothers were related to children’s 
expressive language one year later.  These findings held above and beyond general warmth, 
sensitivity, stimulation, and quantity of the mothers’ words.  The authors hypothesized the 
dyadic communication provided a context for mothers to guide their young toddlers by 
scaffolding, participating in communicative routines, and mutual negotiation of the flow of the 
interaction.  Without such interaction, Hirsh-Pasek and colleagues (2015) suggested, parental 
language input would be that of background noise, which has been shown to not influence 
children’s outcomes (Zauche et al. 2016; Zimmerman et al., 2009).  Thus, exploring parental 
language input such as questions and conversational turns that prompts, elicits, and facilitates the 
“conversation duet” between parents and children is of great value (Golinkoff et al., 2019, p. 4).  
 The socio-interactionist perspective is also important to explore the role of shared book 
interactions to understand the link between parent’s language engagement and children’s 
language and literacy outcomes. Empirical evidence suggests a strong association between 
parent-child book sharing and later academic skills (Bus, 2002; Farrant & Zubrick, 2011; 
Jimenez et al., 2020; Sénéchal et al., 2008; Tompkins et al., 2017).  A review examining parent 
book reading suggested that reading the text was not necessarily indicative of improved child 
language learning; rather, it was through back-and-forth interactions where children improved 
their vocabulary (Wasik et al., 2016).  As parents guide and scaffold children through book 
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reading together, children’s language skills positively develop (Wasik et al., 2016).  Similarly, 
parents’ engagement during shared book interactions exposes children to print concepts and 
guides children through narrative cues to help them better understand and comprehend the story 
(Zivan & Horowitz-Kraus, 2020), which may help explain why parent-child book reading is 
related to literacy achievement.  
 Children’s Language as a Mediator.  In examining the association between parents’ 
language engagement, children’s language, and later literacy outcomes, this study also draws 
upon Vygotskian ideas about language as a mediator to higher cognitive reasoning.  Within the 
social interactionist framework, Vygotsky (1978, 1986) hypothesized parents’ social interaction 
to support literacy development, with children’s language playing a mediating role.  
 Much empirical work suggests a direct link between children’s language to later literacy 
skills (Hemphill & Tivnan, 2008; Morgan et al., 2015; National Reading Panel, 2000; Ouellette, 
2006; Sénéchal et al., 2005).  Fewer studies have simultaneously explored parents’ language, 
children’s language, and children’s later literacy; yet, some posit such a pathway (Cristofaro & 
Tamis-LeMonda, 2011; Merz et al., 2019; Rowe et al., 2017).  This association is noteworthy, 
because it suggests that children’s literacy skills can be developed through verbal communication 
and conversations, in addition to directly taught literacy activities (Morgan et al., 2015; Snow & 
Beals, 2006).  Thus, using this framework, parent’s language engagement is hypothesized to 
influence the more proximal child language outcome, which in turn will influence later literacy 
skills.   
Bridge Hypothesis and Mothers’ and Fathers’ Language Input 
 Some research has explored differences between mothers’ and fathers’ language input 
(Golinkoff & Ames, 1979; Pancsofar & Vernon-Feagans, 2006; Rowe et al., 2004; Tamis-
LeMonda et al., 2012).  Generally, both mothers and fathers have been found to adjust their 
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speech when interacting with their young children, using more simplified language and shorter 
sentences (Golinkoff & Ames, 1979).  Yet, mothers and fathers may also differ in their talk with 
young children.  For example, it has been reported that mothers talk more with their children 
(Davidson & Snow, 1996; Golinkoff & Ames, 1979; Pancsofar & Vernon-Feagans, 2006).   
 Another line of research suggests that fathers ask more wh- questions, with empirical 
studies grounding their work in the bridge hypothesis (Gleason, 1975; Leaper et al., 1998; Rowe 
et al., 2004).  The bridge hypothesis was developed in 1975, and suggested that because mothers 
spend most of their time with their children, they were very familiar with their children’s 
vocabulary and articulation skills (Gleason, 1975).  The hypothesis continued that because 
working fathers shared fewer conversations, they were less accustomed to their children’s verbal 
skill.  Spending less time with their children was posited to result in more difficulty 
understanding children’s verbal efforts, thus fathers might put more linguistic and cognitive 
demands upon children by asking for clarification or by asking questions.  In doing so, fathers 
encouraged children to assume more communicative responsibility and adapt their linguistic 
efforts to a less familiar listener.  The bridge hypothesis purported that fathers’ language was 
different than mothers’ language and would act as a “bridge to the outside world.” These 
differences, in turn, would matter for children’ acquisition of language (Gleason, 1975; 
Tomasello et al., 1990).  
 Empirical evidence to support the bridge hypothesis includes a meta-analysis comparing 
the language input of mothers and fathers by Leaper and colleagues (1998), as well as a more 
recent empirical study by Rowe and colleagues (2004).  In the meta-analysis, the authors 
examined 16 articles and suggested that fathers tended to use more wh-questions and total 
questions than mothers.  In the more recent empirical study, Rowe and colleagues (2004) 
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examined a small sample of mostly European American families.  Despite many similarities in 
mothers’ and fathers’ language input, differences were reported on wh- questions and 
clarification requests, with fathers using more.  These differences resulted in different child 
language outcomes in the same interaction: children talked more, used more diverse vocabulary, 
and produced longer utterances when interacting with their father.  It remained unknown, 
however, if the differences in mothers’ and fathers’ language would matter for language and 
literacy measures outside of the interaction itself and whether these differences would predict 
future outcomes. 
 Also important to note are other recent studies that used more racially diverse and larger 
samples and did not find fathers to ask significantly more wh- questions (Reynolds et al., 2019; 
Tamis-LeMonda et al., 2012).  Perhaps this is related to changing family structures in the United 
States.  Fathering (and mothering) has significantly changed over last two decades, and 
traditional gender roles in parenting are more fluid than ever before (Cabrera, 2016; Cabrera et 
al., 2018; Cabrera & Tamis-Lemonda, 2013; Cabrera et al., 2014; Lamb & Lewis, 2010; 
Raeburn, 2014).  Overall, mothers and fathers may differ in their input with children, yet 
research supporting or disproving the bridge hypothesis is not without inconsistencies.  Also 
unclear is whether differences between mothers’ and fathers’ input, if they exist, result in 
different outcomes for young children.  
Summary 
 The examined associations in this study are grounded in bioecological and a social 
interactionist perspective.  The holistic approach of the ecological theory provides a frame of 
reference to recognize the importance of context, as well as to categorize parents’ language 
engagement as a specific engine of development for young children.  The social interactionist 
perspective highlights the effects of the dynamic, social, and engaged interactions, and 
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acknowledges that facilitation of children’s active participation with questions and 
conversational turns may be crucial, especially in a book sharing context.  Additionally, this 
study’s conceptual framework draws upon Vygotskian ideas of mediation between parents’ 
engagement, children’s language skills, and later literacy outcomes, as well as the potential for 
mothers’ and fathers’ language engagement to be different, and have distinct effects on 
children’s outcomes.   
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CHAPTER 2: LITERATURE REVIEW 
Children’s Language Skills 
 Language is the systematic use of sounds or symbols with the purpose of communication 
and expression (Hoff, 2013).  Language is universal: by the time typically developing children 
enter school, they will have a command of language and be able to communicate with and 
comprehend others (Chomsky, 1965; Hoff, 2013; Kuhl, 2004; Pinker, 2009; Saxton, 2017; 
Valian, 2015).  By school entry, children will have met major landmarks of language 
development: distinguishing different speech sounds (phonology), producing on average of 6000 
words (vocabulary), and generating and understanding complex words and sentences 
(morphology and grammar; Saxton, 2017).  Children’s knowledge of vocabulary, in particular, 
has fascinated researchers, likely because of the remarkable speed with which young children 
learn new words (Carey & Bartlett, 1978).  By their first birthday have children have a vocaulary 
of 6 words (Fenson et al., 1994).  By their second birthday, they have learned over 300 (Fenson 
et al., 1994).  Between ages two and six, children’s vocabularies grow to 14,000 words, or nearly 
9 new words a day (Clark, 2009, 2015; Saxton, 2017).  Despite individal variability, this 
vocabulary spurt (Goldfield & Reznick, 1990) beginning around age 18 months is considered to 
be a general feature of child development (Hoff, 2013; Saxton, 2017).    
 Children’s early receptive language, or their ability to listen and understand information, 
and their expressive language, or their ability to speak and produce their thoughts into words, are 
strongly related to later academic, social, economic outcomes (Hulme et al., 2020).  Stronger 
language skills have been demonstrated to be a reliable and long-term predictor of educational 
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attainment years later (Catts et al., 2002; Duff et al., 2015), especially to later literacy (Scanlon 
& Vellutino, 1996; Scarborough, 2001; Wise et al.,  2007).  Conversely, children with less 
advanced language skills are at a heightened risk for academic, social-emotional, and behavioral 
problems throughout childhood, which may persist to adulthood (Chow & Wehby, 2018).  It is 
for these reasons that researchers, interventionists, and educators have focused on children’s 
early language skills to improve children’s academic and social outcomes.    
Children’s Literacy Skills 
 Literacy is a broad term capturing the developmental process by which children learn 
increasingly difficult tasks in order to become competent readers and read for understanding 
(Dickinson & Neuman, 2005; National Early Literacy Panel, 2008; National Reading Panel, 
2000).  Literacy is a learned skill that requires years of formalized training and practice (Castles 
et al., 2018).  The essential instructed components of reading, sometimes known as the “Big 
Five,” include phonemic awareness, phonics, fluency, vocabulary, and comprehension (National 
Reading Panel, 2000; Vesay & Gischlar, 2013).  Phonemic awareness is defined as the ability to 
manipulate phonemes, or the smallest sound units making up spoken language, in spoken 
syllables and words.  Phonics is the relationship between the letter symbols and letter 
combinations and the individual sounds in spoken words.  Fluency is the ability to read and 
understand text smoothly without having to decode every word.  As previously described, 
vocabulary skills reflect understanding of individual words.  Comprehension is the complex 
cognitive process used to interpret the text and understand what they have read (National 
Reading Panel, 2000; Vesay, 2013).  In sum, successful reading requires code-focused skills 
(identifying and manipulating sounds, association letters with sounds, decode) combined with 
the more general knowledge of vocabulary and critical thinking skills (Scarborough, 2001) that 
leads to reading comprehension.   
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 Children’s ability to identify words (word identification), correctly pronounce unfamiliar 
words (decode), and understand what they have read (comprehend) has implications for long-
term academic and social skills.  The National Early Literacy Panel (2008) makes the compelling 
case for the role of literacy in our society: “Those who are low in literacy are paid less, are more 
often out of work, are less likely to vote, are less informed about civic affairs, are less able to 
meet the health-care needs of their families, and are more likely to have trouble with the law or 
to become ensnared in other socially harmful activities” (p. xiii).  The ability to read has 
dramatic social and academic consequences and explains why educators and policy makers have 
long focused on improving literacy in early childhood. 
Associations Between Children’s Language and Literacy Skills 
 Decades of empirical research have demonstrated that children’s early language is 
foundational to later literacy skills (Scanlon & Vellutino, 1996; Scarborough, 2001; Wise et al., 
2007).  Scarborough (1990) and others (Pullen & Justice, 2003) have argued that preschool 
language difficulties may be the first manifestation of later reading difficulties.  Empirical 
evidence suggests this association remains even when examined longitudinally (Catts et al. 2015; 
Chiu, 2018).  For example, the NICHD Early Child Care Research Network (2005) found that 
children’s language measured at age 3 was significantly associated with their later reading skills 
in third grade.  An understanding of the relation between children’s expressive and receptive 
language and specific literacy skills such as word identification, decoding, and comprehension is 
essential.  
 Children’s oral language is hypothesized to be associated with later word-identification 
because language skills require both phonological representations, or mental representation of 
sounds and combinations of sounds that comprise words in spoken langauge, and semantic 
knowledge, or the meaning of vocabulary words (Catts et al., 2002; Dickinson et al., 2019; Ehri, 
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2014; Wise et al., 2007).  These skills improve children’s “retrieval process” during word 
reading and may enhance identification skills (Wise et al., 2007).  Empirical evidence supports 
this hypothesis.  A large study by Scanlon and Vellutino (1996) examined a sample of children 
from kindergarten to the end of first grade to determine the strongest predictors of word reading 
skills.  Whereas letter naming in kindergarten was the strongest predictor, kindergarten receptive 
vocabulary as measured by the PPVT in kindergarten was also a predictor of later word-reading 
skill.  Wise and colleagues (2007) found expressive but not receptive vocabulary predicted word 
identification skills, measured as a latent variable, which included the Woodcock Johnson Word 
Identification subtest.  Another study using the large dataset from the Language and Reading 
Research Consortium examined the relation between prekindergarten oral language (vocabulary, 
grammar, and discourse) and prekindergarten code related skills (letter and print knowledge, 
phonological processing; Chiu, 2018).  Results showed a strong correlation between the 
preschool latent constructs of oral language and code-related skills. 
 Additionally, children’s language and later decoding skills are hypothesized to be related 
(Duff et al., 2015; Ouellette, 2006; Sénéchal et al., 2006; Walley et al., 2003; Verhoeven et al., 
2011).  With improved language skills, children are more sensitive to the parts and sounds of 
words, have improved ability to identify, manipulate, and decode individual units, and can better 
combine segments of words (Ouellette, 2006; Sénéchal et al., 2006).  In particular, this word-
specific representation can support the reading of complex words: children decoding “porcupine” 
may misprounounce it and say “por/cup/ine,” yet be able to correct themselves if they know the 
word’s meaning (Castles et al., 2018; Perfetti & Hart, 2001).  One empirical study examined the 
association between infant vocabulary and more distal school-aged reading accuracy, measured 
as reading aloud non-words, regular words, and exception words (Catts et al., 2015).  Infant 
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vocabulary at 18 to 24 months accounted for 11% of the variance in later school-age reading 
accuracy (Catts et al., 2015).   
 Finally, children’s early oral language skills are associated with later reading 
comprehension (Catts et al., 2002; Duff et al., 2015; Hulme et al., 2020).  This is intuitive: 
children can only comprehend the text if they have a grasp of the language and vocabulary that 
comprises that text.  One study found that kindergarten langauge skills, measured as vocabulary 
knowledge, narrative ability, and memory for sentences, was positively associated with later 
reading comprehension in second and third grade.  Indeed, kindergarten language skills were a 
better predictor of second and third grade reading comprehension than even first grade reading 
comprehension (Mason et al., 1992).  A similar finding was reported in a large study from 
Hemphill and Tivnan (2008).  First grade vocabulary was a better predictor of later reading 
comprehension in second and third grades than first grade word identification skills and word 
attack skills.  Finally, a study by Dickinson and Tabors (1991) found that children’s language 
skills at age 3 predicted fourth and seventh grade decoding and reading comprehension.  It is 
important to note that while letter and word identification and decoding can be explored at 
younger ages, comprehension is a more challenging component of reading (Castles et al. 2018; 
Cunningham & Stanovich, 1997), and often this skill is developed and refined in later elementary 
school grades (Hoover & Gough, 1990).     
Parent’s Language Input and Later Literacy: Mediation by Children’s Language   
 Some studies have extended the research exploring children’s language and later literacy, 
and examined the role of parents’ language input.  Specifically, there is evidence that children’s 
language may mediate the association between parents’ language input and later literacy skills 
(Cristofaro & Tamis-LeMonda, 2011; Rowe et al., 2017).  
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 With a sample of 75 low-income families, Cristofaro and Tamis-LeMonda (2011) 
explored mother-child language at 36 months and associations to children’s school readiness.  
This study found children’s vocabulary at 36 months mediated the association between mothers’ 
wh- questions as well as NDW, and a composite score of school readiness comprising 
knowledge about print, receptive language, early mathematical skills, and sustained attention.   
 Rowe and colleagues (2017) explored the association between fathers’ wh- questions, 
child vocabulary at 24 months, and reasoning at 36 months. This study found that children’s 
vocabulary at 24 months mediated the association between fathers’ wh- questions and later 
reasoning skills.  Although this was not a literacy outcome at 36 months, but rather a broadly 
cognitive process the authors called reasoning, it was one of the only studies to explore the 
fathers’ language engagement with vocabulary as a mediator.  
 Merz and colleagues (2019) explored associations between conversational turns, 
children’s language-related brain structure, and reading skills in 5- to 9-year-old children.  While 
not using children’s language per se, this study explored the surface area in the left perisylvian 
cortical region that is known to be “centrally involved in language production and 
comprehension” (p. 10).  They found that the language-related brain structure mediated the 
association between caregiver conversational turns and later reading skills.   
 A final study explored teacher language input, rather than parent language input, and 
found similar results (Dickinson & Porche, 2011).  Dickinson and Porche (2011) expanded on an 
earlier study that found children’s language predicted later literacy skills (Dickinson & Tabors, 
2001). Dickinson and Porche (2011) found that children’s kindergarten receptive vocabulary 
mediated the association between preschool teachers’ use of sophisticated vocabulary and fourth 
grade reading comprehension and word recognition.   
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 In sum, these studies suggest that parental language engagement may influence children’s 
later literacy skills through its effects on children’s language.  The facilitation and support 
children receive during the formative years of language development may have long lasting 
effects on later literacy skills. 
Mothers’ and Fathers’ Language Engagement 
 Research has explored parent’s language input as a way to understand children’s 
development of language, with many studies examining language “quality.” Yet it remains 
unclear exactly what language input quality is.  In a recent paper by Rowe and Snow (2020), the 
authors summarize three dimensions of language input quality: interactive, linguistic, and 
conceptual.  Interactional features are those that maximally support of child involvement, 
linguistic features include the phonological, lexical and grammatical features of input, and 
conceptual features include appropriate conceptual conversations such as abstract topics about 
the past or future.  Rowe and Snow (2020) call on researchers to distinguish between these 
dimensions to make clearer the mechanisms by which language quality influences child 
outcomes.   
 Language engagement is examined as an interactive language input feature (Rowe & 
Snow, 2020).  Parents’ language engagement is defined as input that facilitates or signifies 
language-based exchanges and reflects the degree to which the interaction is social and dynamic. 
Questions and conversational turns are unique from linguistic features (e.g., quantity, diversity, 
complexity) in that they indicate interaction and engagement with children (Hirsh-Pasek et al. 
2015; Rowe & Snow, 2020).  Questions and conversational turns have largely been explored in 
the literature independently, and this literature is reviewed in detail below.      
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Questions: Definition and Significance 
 Questions are defined as an utterance that signals attention from the listener and can also 
be used to elicit information from the listener.  Parents ask children rhetorical questions long 
before they expect a verbal response (Levinson & Torreira, 2015; Reissland, 1998).  For 
example, a mother asking her infant “Are you a smiley baby?” and then answering her own 
question, “Yes, you are! I think you are happy!” may be important to help the child understand 
the back and forth demanded of a question even without needing to respond.  As children 
become more linguistically competent, it is believed that parents use questions to encourage and 
teach their children to produce verbal responses and become more involved in the interaction 
(Leech et al., 2013; Levinson & Torreira, 2015; Seidl et al., 2003).  As social creatures, children 
are eager to enter the interaction and learn from a very young age that questions present them 
with an opportunity to respond and join the conversation either verbally or nonverbally (Yoo et 
al., 2018).  
 In the literature on mothers’ and fathers’ question asking, questions are often divided into 
categories, including yes/no questions, choice questions, tag questions, or wh- questions.  Yes/no 
questions (Do you see any animals on this page?) are the simplest and most common form of 
questions, and allow children to answer with one-word responses or even a non-verbal nod or 
head shake (Stivers et al., 2009).  Choice questions (Do you want a toy horse or cow?) are types 
of questions where children are given a series of options to guide answers and may enable a 
gesture or point to respond.  Tag questions are statements that have been turned into a question 
(We have read this book before, haven’t we?).  These three types of questions may command 
children’s attention and encourage children to participate in the conversation, but generally 
require minimal effort to respond, a responsive gesture, or even no response at all (Capone & 
McGregor, 2004; Stivers et al., 2009). 
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 Wh- questions (who, what, where, when, which, why, how) are more challenging forms of 
questions (Cristofaro & Tamis-LeMonda, 2011; Hoff-Ginsberg, 1985; Levinson & Torreira, 
2015).  Who, what, where, when and which questions are concrete, and are more frequently used 
by parents of children under three (Rowe et al., 2017).  Why and how questions are considered 
abstract, and successful responses to these types of questions are seen later in development 
(Bloom et al., 1982; Sanders & Erickson, 2018).  Children’s response time tends to be longer to 
wh- questions than yes/no questions because of the greater cognitive effort to formulate a 
response (Levinson & Torreira, 2015; Stivers et al., 2009).   
 Wh- questions may be particularly important when considering relations of parents’ 
language with later language and literacy achievement.  Hoff-Ginsberg (1985) suggested wh- 
questions break apart the auxiliary and main verb, thus illustrating to children more complex 
linguistic structure.  Interactions with linguistic utterances beyond children’s current 
competencies may prompt their acquisition of new grammatical and linguistic patterns (Hoff-
Ginsberg, 1985).  A different hypothesis posits parents’ use of complex wh- questions is 
associated with later school-age outcomes, because this language mirrors the type of language 
teachers’ use in the classroom (Cazden, 2001).  Teachers direct questions to their students to 
encourage participation, extend discourse, and monitor comprehension (Cazden, 2001; 
Dickinson, 2006; Massey et al., 2008).  Indeed, a small study examined teacher language input 
and found nearly a third of their utterances during instruction to be questions (Massey et al., 
2008).  Of these questions, 33% were coded as “more cognitively challenging,” or questions 
required the child to draw an inference, analyze information, discuss vocabulary, or make 
predictions (i.e., What do you think this means?).  Thus, parents’ wh- questions may prepare 
children for the type of interactions they encounter once they enter formal schooling and may be 
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an example of such “academic language,” or language that shares linguistic features of teachers’ 
instructional language (Aarts et al., 2011; Reynolds et al., 2018; Snow et al. 1998; Snow 2010; 
2014).  For these reasons, wh- questions may be positively associated to children’s language and 
literacy outcomes. 
 Questions and Book Sharing Context.  Parent’s questions are common during shared 
book interactions (Bruner, 183; Blake et al., 2006; Blewitt et al., 2009; Gilkerson et al., 2016; 
Trivette et al., 2010).  Wh- questions such as, “What happened next?” or “Who else was there?” 
are examples of the narrative cues used to guide children’s participation, engagement, and 
comprehension (Rogoff, 1990).  By asking questions, mothers and fathers are encouraging their 
children to respond, and can naturally monitor their comprehension (Crain-Thoreson & Dale, 
1999).  Some research has found parents’ and teachers’ questions during shared book 
interactions improved later comprehension (Blewitt et al., 2009; Dickinson & Smith, 1994).  In 
addition to improved literacy skills, children who hear more questions during book sharing have 
been shown to have more advanced vocabularies (Blake et al., 2006; Blewitt et al., 2009; 
Fletcher et al., 2008).  In one recent study, the authors found that mothers’ questions directed to 
their preverbal 10-month-old infants during a book-reading interaction were positively associated 
with their expressive, receptive, and pragmatic language at 18 months (Muhinyi & Rowe, 2019). 
The authors hypothesized that this relation existed because questions might “encourage the infant 
to produce more vocalizations during book reading…leading to a dialogic routine between the 
mother and infant” (p. 8). 
 Mothers’ Questions and Children’s Language and Literacy Outcomes.  Studies of 
mothers’ language input have found mothers’ questions to be positively related to children’s 
language and literacy outcomes (Hoff-Ginsberg, 1985; Muhinyi & Rowe, 2019; Reynolds et al., 
 25 
2018; Vernon-Feagans et al., 2020).  Despite some research that has shown a positive link 
between non- wh- questions (e.g., yes/no questions) and later vocabulary achievement (Furrow et 
al., 1979; Muhinyi & Rowe, 2019; Tompkins et al., 2017), generally studies find open-ended, 
wh- questions to be more strongly related to children’s outcomes.  For example, with a small 
sample of 22 mother-child pairs, Hoff-Ginsberg (1985) found wh- questions to be positively 
related to two-year-old children’s syntactic language growth over 6 months, but did not find an 
effect for yes/no questions.  It was hypothesized that only mothers’ questions that demanded a 
reply beyond children’s current syntactic competence would benefit syntax growth, and wh- 
questions provided this cognitive effort for two-year-olds.   
 More recently and using a much larger and more diverse sample of 1,292 mothers, 
Vernon-Feagans and colleagues (2019) found mothers’ wh- questions, among other language 
input variables, to significantly partially mediate relations between maternal education and later 
child language at prekindergarten and kindergarten.  This study was important to show that early 
maternal wh-questions could predict children’s language concurrently as well as two to three 
years later during children’s transition to school. 
 Mothers’ questions perhaps specifically in the context of book sharing may also be 
related to children’s literacy outcomes (Blewitt et al., 2009; Dieterich et al., 2006; Reynolds et 
al., 2018; Whitehurst et al., 1988).  A study of 214 African American, Dominican, and Mexican 
mothers examined mothers’ open-ended questions, in addition to other types of questions, during 
shared book interactions and children’s narrative contributions (Kuchirko et al., 2016).  The 
authors of this study suggested children’s narrative contributions, or their ability to highlight key 
plot points and contribute to the storyline during shared reading, are associated with emergent 
literacy and school-readiness skills (Cristofaro & Tamis-LeMonda, 2012; Curenton, 2004, 2011; 
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Kuchirko et al., 2016).  One noteworthy finding of this study was that mothers’ open-ended 
questions when children were 3, 4, and 5 years old were related to children’s concurrent 
narrative contributions.  Mothers’ questions were also related to children’s later narrative 
contribution but were mediated by children’s earlier narrative contributions. This research 
expanded upon the field and demonstrated that mothers’ open-ended questions are a technique 
that pulls children into the book’s narrative, and can positively influence children’s storyline 
contributions during shared reading.  Other studies have examined mothers’ questions as a 
component of other reading strategies, such as dialogic reading or scaffolding (Mol et al., 2008; 
Whitehurst et al., 1988).  For example, Dieterich and colleagues (2006) examined question 
asking as part of a larger construct they called scaffolding and found mothers’ scaffolding at 54 
months was related to children’s decoding skills at 8 years of age. 
 Fathers’ Questions and Children’s Language and Literacy Outcomes.  The 
examination of fathers’ questions and children’s language and literacy has been increasingly 
explored over the last decade (Leech et al., 2013; Reynolds et al., 2018; Rowe, 2017; Rowe et 
al., 2017; Salo et al., 2015).  In a correlational study of 69 African American and Latino low-
income fathers and their two-year-old children, Salo and colleagues (2015) found fathers’ total 
questions and wh- questions during a book sharing activity, but not toy play, to be concurrently 
correlated to children’s vocabulary diversity, or word types, and productive vocabulary.  Using a 
sample of 41 African American, low-income fathers and their two-year-old children, Leech and 
colleagues (2013) found fathers’ wh- questions, but not yes/no questions or total questions, to be 
positively correlated to children’s productive vocabulary.  Both studies drew their samples from 
the Early Head Start Research and Evaluation Study and neither simultaneously explored 
mothers’ questions. 
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 Studies have also examined fathers’ questions beyond concurrent correlational studies.  
With a small sample of 41 African American, low-income fathers, Rowe et al., (2017) found 
fathers’ wh- questions at 24 months during toy and book play was significantly and positively 
associated with children’s productive vocabulary at 24 months and verbal reasoning at 36 
months.  Fathers’ other types questions were not significantly related to child outcomes.  This 
study did not account for mothers’ language input.  Yet, a more recent study explored mothers’ 
and fathers’ wh- questions in the same model and examined associations to children’s literacy 
skills in addition to vocabulary in kindergarten.  After accounting for mothers’ language input, 
fathers’ wh- questions from 6 to 36 months during shared book interactions had a significant 
impact on later kindergarten vocabulary but not literacy skills (Reynolds et al., 2018).  Very few 
other studies have examined the direct association between fathers’ questions and children’s 
literacy skills, a gap this paper aims to address.   
 Are There Difference in Mothers’ and Fathers’ Question Frequency?  In support of 
the bridge hypothesis (Gleason, 1975), a study of 33 White, low-income mothers and fathers in 
separate play interactions with their 2-year-old children found fathers to use significantly more 
wh- questions and use more clarification requests (Rowe et al., 2004).  Another study of 92 
White and middle-class families explored mothers, fathers, and children in the same interaction 
at 24-months, and found no difference in mothers’ and fathers’ total questions, but did find 
fathers asked more wh- questions (Pancsofar &Vernon Feagans, 2006).   
 Yet, other empirical research exploring differences between mothers’ and fathers’ 
questions have found varying results.  Studies utilizing small, White, and middle-class samples 
(Golinkoff & Ames, 1979) as well as more racially and economically diverse samples (Reynolds 
et al., 2018; Tamis-LeMonda et al., 2012) have not consistently found fathers to ask more 
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questions.  For example, in a sample of 50 African American and Latino mothers and fathers, 
Tamis-LeMonda and colleagues (2012) examined open- and closed-ended questions and found 
mothers asked more open-ended questions (e.g., “What is in the bag?”) but with no differences 
between mothers and fathers for closed-ended questions (e.g., “You want to read the book?). 
Conversational Turns: Definition and Significance 
 Conversational turns are defined as a count of back-and-forth exchanges between an adult 
and child and signify linguistic coordinated communication in addition to nonverbal cooperation 
(Casillas, 2014; Romeo et al., 2018).  Recent technology has enabled some researchers to 
automatically count back and forth alternations between a child and a parent over day-long 
recordings (Gilkerson et al., 2017).  Across cultures, humans spend considerable time face to 
face with other individuals exchanging short bursts of language and are very adept at turn taking 
from young ages.  Thus, it is believed that conversational turn taking is instinctive (Levinson & 
Torreira, 2015; Stivers et al., 2009).  Even before they can produce words, infants take turns with 
caregivers using babbling, gestures, and facial expressions to participate in the earliest forms of 
conversation (Levinson & Torreira, 2015, p. 9).  These early non-verbal forms of communication 
are considered to lay the foundation for verbal language development (Zauche et al., 2016).  
Later, children learn to effectively take turns because it gives them access to the linguistic and 
social world of which they are inherently motivated to be a part (Casillas, 2014). 
 Conversational turns may be related to multiple dimensions of children’s academic 
achievement because they involve rapid switching between comprehension of parents’ language 
and production of their own language.  Conversational turn taking is not organized in advance; 
rather, children must remain flexible and engaged in the interaction (Levinson & Torreira, 2015; 
Stivers et al., 2009).  For those studying language processing in adults, the time between turns is 
frequently shorter than the cognitive efforts required to formulate a response (Levinson & 
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Torreira, 2015).  Thus, participants in conversations predict what their partner will say, as well as 
formulate their answer while the other participant is still talking (Levinson & Torreira, 2015; 
Stivers et al., 2009).  For young children, this requires them to not only listen to, but also process 
their parents’ input, while developing a response simultaneously (Casillas & Frank, 2013; 
Levinson & Torreira, 2015).  This cognitive effort is reflected in the longer response time from 
children than adults in conversational exchanges (Casillas & Frank, 2013), as well as longer 
response time for more complex questions and conversational input from adults when compared 
to simpler input (Casillas, 2014).  This effort seems to be important and positively related to 
processing skill and may also relate to later language development (Weisleder & Fernald, 2013). 
 Additionally, conversational turns may be valuable to children’s language skills because 
they reflect engaged adult-child interaction versus overheard speech or televised language 
exposure (Zauche et al., 2016).  While it has been argued that overhearing language could still 
support child’s language development (Sperry et al., 2019), most language scientists believe that 
the language a child hears must be directed at them in order to benefit, and there is little to no 
association between overheard speech and children’s lexical development (Golinkoff et al., 2019, 
Shneidman et al., 2013; Zimmerman, 2009).  Thus, conversational turns may reflect situations of 
mutual engagement that foster optimal language learning, making them the “prime ecological 
niche for language development” (Levinson & Torreira, 2015, p. 1). 
 Conversational Turns and Book Sharing Context.  Taking turns during shared book 
experiences enables children to have their verbalizations elicited and may prepare them to more 
effectively engage in future academic conversations about books (John-Steiner, 1996; Snow et 
al., 1995; Tamis-LeMonda et al., 2014).  Interactions between mothers and children during 
reading periods have been shown to yield more conversational turns than non-reading periods 
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(Gilkerson et al., 2016).  Interestingly, even very young children consider book sharing a natural 
opportunity for discussion and may initiate interaction if the adult does not (Wasik et al., 2016; 
Mautte, 1990).  Descriptive studies have shown that during shared book interactions, turn taking 
between parents and children follows a cyclical pattern: parents ask a question or make a 
statement and children respond, which is followed by parents’ feedback (Ninio & Bruner, 1978).  
Thus, within these recurrent routines, children learn new vocabulary and language while being 
socialized to participate in literacy activities (Muhinyi & Rowe, 2019).  Dickinson and Smith 
(1994) found that the amount of child-involved talk during shared child-teacher book sharing 
session was associated with later child vocabulary and narrative comprehension.  
 Additionally, conversation during book sharing is aligned with the instructional strategies 
used in school. During small group reading, for example, teachers are encouraged to use 
“facilitative language” to scaffold and promote dialogue (Fountas & Pinnell, 2012).  By 
encouraging back-and-forth conversation during book sharing, parents may prepare children for 
the type of literacy instruction in the first years of formal schooling (Cazden, 2003; National 
Reading Panel, 2000; Snow, 2010; 2014). 
 Mothers’ and Fathers’ Conversational Turns and Children’s Language and 
Literacy Outcomes.  The number of studies exploring parents’ conversational turns has 
increased with the advent of LENA (Language Environmental Analysis) technology.  This 
technology is beneficial because it documents long-term recordings in the home to explore adult 
language input and can provide conversational turn data over an extensive period of time.  Yet, 
LENA technology cannot differentiate the types of words or utterances spoken, nor can it 
distinguish between mothers’ and fathers’, or other adult caregivers’, input.  Thus, much of what 
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is known about conversational turns is a measure of all adults’ conversational turns, without 
specifying mothers versus fathers (or another adult caregiver, for that matter).  
 Overall studies using LENA technology suggest a positive association between 
conversational turns and children’s concurrent language and later academic skills, as well as 
notable brain related effects measured with fMRIs (Gilkerson & Richards, 2009; Gilkerson et al., 
2016, 2017, 2018; Merz et al., 2019; Zimmerman et al. 2009).  One recent study by Merz and 
colleagues (2019) explored a small sample of 94 socioeconomic diverse families with children 
who were 5 to 9 years old.  The study examined family socioeconomic background defined as 
income-to-needs ratio and average education, home language input (total number of adult words 
spoken and the total number of adult-child conversational turn), children’s brain structure, and 
children’s reading skills.  Parent language input was measured using LENA technology for 2 8-
hour days of naturalistic recordings.  Findings from this study are notable.  First, parents’ number 
of words and, to a larger effect, conversational turns were positively associated with significantly 
greater surface area in the left perisylvian cortext, a language-supporting cortical region of the 
brain.  Second, children’s left perisylvian cortext mediated the association between parents’ 
home language input and children’s literacy skills.  In this case, children’s brain structure 
appears to have acted as a mechanism by which language input affects later literacy. 
 Another study also using LENA technology, Gilkerson and colleagues (2018) explored 
conversational turn taking and children’s general cognitive outcomes with a sample of 329 SES 
diverse families.  Conversational turns measured by LENA technology between the ages of 18 
and 24 months were associated with children’s receptive and expressive vocabulary skills, as 
well as cognitive abilities (verbal comprehension, visual-spatial, fluid reasoning, working 
memory, and processing speed) and verbal comprehension at 9 to 13 years old, above and 
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beyond the role of SES and children’s earlier language skills.  This study is noteworthy because 
of the longitudinal associations between conversational turns and much later child cognitive 
abilities.  
 Studies exploring mothers-only or fathers-only conversational turns during shorter 
interactions and not using LENA technology have found less consistent results.  These studies 
measured conversational turns as a count variable during a parent-child interaction during shared 
book interactions.  Panscofar and Vernon-Feagans (2006) did not find mothers’ or fathers’ 
conversational turns during the same interaction at 24 months to be significantly associated with 
children’s expressive language a year later.  More recently, Vernon-Feagans and colleagues 
(2019) did not find mothers’ conversational turns from 15 to 36 months to significantly mediate 
the association between mothers’ education and children’s prekindergarten and kindergarten 
vocabulary, unlike other measures of maternal language input.  Overall, given most of the studies 
on conversational turns have utilized LENA technology, and it is believed that the majority of 
adult speakers were mothers (Gilkerson & Richards, 2009; Gilkerson et al., 2017; Gilkerson et 
al., 2016; Gilkerson et al., 2018; Romeo et al., 2018; Zimmerman et al., 2009), more research is 
needed to explore mothers’ and fathers’ conversational turns during specific interactions and 
children’s language and literacy outcomes. 
 Are There Differences in Mothers’ and Fathers’ Conversational Turns Frequency?  
Very few studies have explored mothers’ versus fathers’ number of conversational turns with 
their young children. As previously noted, LENA technology cannot distinguish between 
mothers’ and fathers’ conversational turns.  In a sample of 12 well-educated families, Golinkoff 
and Ames (1979) found fathers took fewer conversational turns than mothers with their 19-
month-old children, but only when all three family members were present.  No significant 
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differences were found when mothers and fathers interacted separately with their child.  In a 
study of 18 white middle-class mothers and fathers interacting with their 2-year-old children 
during a play session, Stoneman and Broady (1981) found that fathers used more conversational 
turns than mothers.  In yet another study of 92 middle class families, mothers were found to take 
more conversational turns with their 24-month-old children when both mothers and fathers were 
present with their child (Panscofar & Vernon-Feagans, 2006).  Updated research with more 
diverse and larger samples, during separate interactions, is needed to determine differences in 
mothers’ and fathers’ conversational turns.    
Mothers’ and Fathers’ Language Quantity, Diversity, and Complexity 
 Decades of research have explored parents’ language input, with the majority of studies 
focusing on the linguistic features of language input (Snow & Rowe, 2020), such as language 
quantity, diversity, and complexity (Hart & Risley, 1995; Hoff, 2003; Huttenlocher et al., 1991; 
Pan et al., 2005). To contextualize parents’ language engagement in the broader language input 
literature, these linguistic features are reviewed and described in detail below (Rowe & Snow, 
2020).   
Mothers’ Language Quantity, Diversity, and Complexity 
 Much of the early literature on parent’s language input were small scale studies focused 
on mothers, and examined quantity, or total number of words or utterances.  This marker variable 
for amount of language input is hypothesized to be related to children’s language outcomes 
because children learn language from others, particularly parents, during early childhood.  In 
theory, the more input to which children are exposed, the better their language skills (Tomasello, 
2009).  In a small study of 22 mothers and their young children interacting during typical daily 
actives, Huttenlocher and colleagues (1991) found mothers’ total number of words in the home 
to be positively associated with toddler vocabulary growth between 14 to 26 months.  All the 
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mothers in this study were full time caregivers, and from middle class urban communities.  In 
another well-known study, Hart and Risley (1995) followed 42 children and their mothers over 
2½ years, starting when the children were about 9 months old.  This study explored maternal 
language interactions during naturalistic conversations, and categorized families as high-SES and 
low-SES per mothers’ occupational prestige.  In the highest SES group, one mother out of 13 
was African American and the rest were White.  In contrast, of the lowest SES group, all six 
were African American.  Hart and Risley (1995) extrapolated their results and estimated that 
children from the high-SES families would hear 30 million more words than children from the 
low-SES families by the time they were three years old.  Labeled the “Word Gap,” this 
difference in quantity of input was associated with differences in children’s language and early 
literacy skills in later grades (Walker et al., 1994).  
 Stemming from the findings of these early studies, researchers began to explore 
additional language input measures, including not merely the quantity of input but also language 
diversity and language complexity (Huttenlocher et al., 2010; Reynolds et al., 2018; Vernon-
Feagans et al., 2013; Weizman & Snow, 2001).  Language diversity is generally defined in the 
literature as total number of different words (NDW) or use of rare words.  NDW is a count of 
different root words a parent uses during an interaction.  For example, bike, bikes, and biking 
would be counted as a single word root.  To quantify rare words, most studies employ the 
method from Beals and Tabors (1995).  These authors suggested rare words are words that 
exclude all proper names, forms of address, conversational markers, exclamations, dialectical 
forms, and “common words” (Beals & Tabors, 1995; Chall & Dale, 1995; Rowe, 2012).  
Common words are determined through the Dale-Chall word list, which included 3000 words 
known by at least 80% of fourth graders (Chall & Dale, 1995).  Examples of rare words in past 
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studies include “arboretum,” “carbohydrates,” “imagination,” and “cube” (Beals, 2001; Beals & 
Tabors, 1995; Gleason, 1975; Snow & Beals, 2006).  The diversity of parents’ speech input is 
believed to have a positive effect on children’s language because hearing different words 
embedded in contextual clues provides the opportunity to learn meanings of a new words and 
experience various phonological patterns (Zauche et al., 2016).  
 Empirical studies of mothers’ language diversity as measured by NDW have had 
noteworthy findings (Cristofaro & Tamis-LeMonda, 2011; Pan et al., 2005).  With a sample of 
108 mostly White, low-income, dyads during a semi-structured play interaction, Pan and 
colleagues (2005) examined mothers’ total output of words, as well as language diversity, 
defined as NDW or word types.  Mothers’ NDW was predictive of children’s growth in 
vocabulary over the first three years of life, and was a stronger predictor than total output of 
words.  In a more recent study of 75 racially diverse, low-income mother-child dyads during a 
play interaction at 36 months, Cristofaro and Tamis-LeMonda (2011) examined mothers’ lexical 
diversity, defined as number of word forms.  Mothers’ lexical diversity positively predicted 
children’s concurrent receptive vocabulary, which in turn influenced a composite school 
readiness variable of early math, emergent literacy, and inhibitory control in preschool.  
Mothers’ lexical diversity also predicted mothers’ narrative prompts when children were in 
preschool, which was positively related to children’s narrative contributions in preschool.  
Children’s narrative contributions were then related to the composite school readiness variable.  
This study suggests a possible snowball effect: mothers’ language diversity had a positive 
influence on children’s language, particularly vocabulary skills, and may either directly or 
indirectly impact later academic skills such as literacy.   
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 Additionally, empirical studies of mothers’ language diversity as measured by rare words 
find links to young children’s language outcomes (Rowe, 2012; Snow & Beals, 2006; Weizman 
& Snow, 2001).  Weizman and Snow (2001) examined mothers’ rare words in a small sample of 
53 mostly white, low-income mothers over a variety of conversational settings.  When children 
were 5 years old, mothers’ common words made up more than 99% of their lexical input.  Yet, 
children’s vocabulary performance in kindergarten and 2nd grade was independently predicted by 
mothers’ rare words.  This suggests that 1% of total maternal input, or their amount of rare 
words, explained differences in children’s vocabulary performance at school.  In their 
exploration of mealtime conversations with a sample of 68 mostly White, low-income families, 
Snow and Beals (2006) suggested a link between mothers’ rare words and children’s language 
and literacy outcomes.  Specifically, mothers’ rare and sophisticated words during mealtime, a 
setting rich in conversation and in-depth stories and explanations, improves children’s 
vocabulary knowledge, the most powerful indicator of later literacy skills.   
 Another study that examined language input and children’s language is by Rowe (2012) 
with a small sample of 50 mostly White and well-educated mothers, except for one caregiver 
who was a father.  Caregivers’ language input and children’s receptive vocabulary skills were 
measured multiple times from 14 months to 52 months.  Caregivers’ quantity of input when 
children were 18 months, defined as total number of words, was associated with receptive 
vocabulary when children were 2-years-old.  Caregivers’ diversity and sophistication of 
vocabulary when children were 2-years-old, defined as total number of different words and 
number of rare words, respectively, was associated with receptive vocabulary when children 
were 3-years-old.  The use of decontextualized language when children were 3-years-old, 
defined as use of narrative utterances about past or future events, was associated with receptive 
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vocabulary when children were 4-years-old.  This study suggests that caregivers’ language 
quantity does not tell the whole story to understand associations between language input and 
children’s vocabulary outcomes, and that additional measures of language input are significant, 
particularly during certain times of children’s development.  
 Another frequently explored parent language input is complexity, most often defined as 
mean length of utterance (MLU).  MLU is calculated by dividing the total number of utterances 
by the total number of morphemes or words, and has been linked to concurrent and later child 
language (Baker et al., 2015; Reynolds et al., 2018; Hoff, 2003).  Language complexity has also 
been measured as a count of complex conjunctions, or a count of words that signal embedding of 
clauses, such as “before,” “after,” “while,” “since,” “although,” and “because” (Vernon-Feagans 
et al., 2013; Vernon-Feagans et al., 2020).  Studies using these measures of maternal complexity 
show positive links to children’s early language outcomes (Hoff, 2003; Hoff & Naigles, 2002; 
Reynolds et al., 2018).  Yet another measure of language complexity is syntactic diversity or 
measuring of clauses and syntactic structures (Huttenlocher et al., 2010).  Using this measure of 
mothers’ language complexity with a small sample of 47 mostly white, SES diverse, mother-
child dyads, Huttenlocher and colleagues (2010) found both diversity of word types and more 
complex syntactic structures were significant predictors of children’s vocabulary growth between 
26 months and 46 months.   
Fathers’ Language Quantity, Diversity, and Complexity 
 Fathers were often not included in the early studies of parents’ language input (Hart & 
Risley, 1995; Hoff, 2003, 2006).  Fortunately, growing evidence indicates the theoretical and 
empirical importance of fathers’ language interactions with their young children (Cabrera et al. 
2014; Cabrera, 2016; Cabrera et al. 2018; Cabrera & Tamis-LeMonda, 2013; Raeburn, 2014; 
Lamb & Lewis, 2010).  Thus, research has explored fathers’ language alone, in addition to 
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examining mothers’ and fathers’ language in combined models to understand whether fathers 
add unique variance to understand children’s language and literacy outcomes.   
 Studies only including fathers’ language have found noteworthy results (Malin et al., 
2012; Salo et al., 2015).  A study of 80 African American and Latino low-income fathers from 
the Early Head Start Research and Evaluation Study examined fathers’ quantity and quality of 
speech and their 2-year-old children’s language outcomes (Malin et al., 2012).  Fathers’ quantity 
of input, defined as total utterances, was positively correlated with children’s concurrent 
language diversity.  Fathers’ quality of input, defined as a composite measure of fathers’ NDW 
and MLU, was positively correlated with children’s concurrent MLU.  In another study of 69 
African American and Latino low-income fathers with their 2-year-old children, Salo and 
colleagues (2015) also used data from the Early Head Start Research and Evaluation Study and 
explored fathers’ language input across multiple contexts, including book sharing and toy play.  
During book sharing, fathers who talked more, used more diverse vocabulary as measured by 
words types, as well as those who asked more questions and produced more labels, had children 
who had more diverse language during the same interaction.  During toy play, fathers who had 
more complex language as measured by MLU had children with higher MLU during the same 
interaction, as well as higher mother-rated productive vocabulary score.  Mothers’ language 
input was not included in either of these studies. 
 Studies that have examined mothers’ and fathers’ language in combined models enable a 
more comprehensive understanding of the relative contribution of each parent (Cabrera et al., 
2018; Reynolds et al., 2018: Tamis-LeMonda et al., 2012).  In a sample of 92 White, middle-
income families, Pancsofar and colleagues (2006) explored both mothers’ and fathers’ language 
in the same interaction during a play session at 24 months.  Fathers’ language diversity as 
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measured by NDW was associated with children’s expressive language skills at 36 months, after 
controlling for both parents’ education and quality of childcare as well as mothers’ language 
input variables.  Mothers’ education significantly predicted children’s language skills, yet 
mothers’ language input variables did not.  Another study by the same authors used a subsample 
of 515 racially diverse and rural FLP families, and found similar results (Pancsofar et al., 2010).  
In this study, mothers and fathers interacted separately with their child during a shared picture 
book task at 6 months.  Fathers’ education and NDW was uniquely associated with more optimal 
language development for toddlers at 15 months and 36 months, even controlling for mothers’ 
language input.  Again, mothers’ education but not mothers’ language input was associated with 
children’s language.   
 More recently, Tamis-LeMonda et al. (2012) examined language input of 50 minority and 
low-income mothers and fathers.  In this study, language input was measured during separate 
play interactions when children were 2 years old.  They found that mothers’ MLU was the 
strongest predictor of children’s language.  Yet, by also examining fathers’ language input, their 
results additionally showed that fathers’ communicative diversity, defined as a composite 
measure of different utterance forms (e.g., repetitions, descriptions, closed questions, open 
questions, decontextualized reference) significantly and positively contributed to children’s 
language.  
 Evidence suggests that fathers’ MLU is also related to children’s language outcomes 
beyond the contributions of mothers’ MLU.  With 551 racially diverse and rural FLP families, 
Baker and colleagues (2015) explored mothers’ and fathers’ language input during separate 
shared book interactions when children were 60 months old.  Fathers’ but not mothers’ MLU 
was significantly associated with children’s kindergarten vocabulary.  Both mothers’ and fathers’ 
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MLU was significantly associated with children’s kindergarten applied problems outcome, 
which the authors hypothesized was a proxy for children’s vocabulary and reasoning skills.  
Neither fathers’ nor mothers’ MLU predicted kindergarten literacy skills.  More recently and 
using a similar subsample of FLP families, Reynolds and colleagues (2018) examined both 
parents’ MLU at earlier time points also during separate shared book interactions.  Both mothers’ 
and fathers’ MLU from 6 to 36 months was significantly associated with children’s later 
kindergarten vocabulary, whether or not their partners’ language was accounted for in the model.  
 MLU As Parent Language Covariate.  The present study will include mothers’ and 
fathers’ MLU as control variables in order to explore the effect of mothers’ and fathers’ language 
engagement, defined as their questions and conversational turns.  MLU was chosen for the 
following reasons.  First, it has been suggested that MLU captures both language diversity and 
complexity (Hoff, 2003).  In a study of 63 high-SES or mid-SES mothers and 2-year-old children 
during naturalistic settings in the home (getting dressed, mealtime, toy play), Hoff (2003) found 
mothers’ language complexity as measured by MLU, but not quantity of words or language 
diversity, to be associated with vocabulary growth over a period of 10 weeks, after controlling 
for initial child vocabulary.  Hoff (2003) suggested that language diversity might not have been a 
significant predictor because of the strong correlation between mothers’ NDW and MLU.  As a 
result, Hoff (2003) argued that longer utterances (higher MLU) would include more word types 
and more grammatical complexity than shorter utterances. Thus, MLU (the “whole”) captured 
parents’ language diversity (a “part”; p. 1374).  Including NDW would not add unique variance 
beyond MLU.   
 Second, research particularly using FLP subsamples has found MLU but not NDW to be 
a more consistent predictor to later children’s language outcomes.  Referring back to the studies 
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that used a very similar FLP subsample as the present study, it was found that mothers’ MLU but 
not NDW at 58 months was significantly associated to children’s kindergarten applied problems 
skills (Baker et al., 2015).  Fathers’ MLU but not NDW at 58 months was significantly 
associated with children’s kindergarten picture vocabulary and applied problems skills (Baker et 
al., 2015).  Reynolds et al. (2018) examined mothers’ and fathers’ language in separate models, 
as well as in combined models.  When mothers’ language was examined alone, mothers’ MLU 
but not NDW from 6 to 36 months was positively associated with children’s kindergarten 
literacy achievement.  In the combined models, mothers’ MLU but not NDW was positively 
associated with children’s kindergarten vocabulary and math outcomes.  In the combined model, 
fathers’ MLU but not NDW from 6 to 36 months was significantly associated with children’s 
kindergarten picture vocabulary.  In this paper, it was suggested that parents’ NDW was perhaps 
less important after accounting for the more nuanced measure of MLU.  More complex language 
qualities may provide a particularly rich linguistic environment and be especially salient to 
children’s later school achievement (Hirsh-Pasek et al., 2015; Reynolds et al. 2018). 
 Given the hypothesis that MLU captures both language complexity and language 
diversity, and the empirical findings that MLU is a more consistent predictor of children’s 
language skills than less nuanced language measures like language quantity or diversity, the 
present paper will be using MLU as a control variable.  Nonetheless, a sensitivity analyses will 
also examine a parents’ language diversity, or their NDW, as a control variable. This will help 
understand the unique influence of mothers’ and fathers’ language engagement beyond MLU and 
NDW.  
Demographic Covariates  
 Demographic characteristics are associated with children’s language and literacy 
achievement, and have been used as controls in the literature exploring the role of parents’ 
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language input (Gardner-Neblett & Iruka, 2015; Gardner-Neblett et al., 2012; Heath, 1983; 
Panscofar & Vernon-Feagans, 2006; Panscofar et al., 2010; Tamis-LeMonda et al., 2004; 
Vernon-Feagans, 1996; Vernon-Feagans et al., 2020).  The present paper will account for a series 
of child (race, gender, mental development), parent (education, literacy, MLU), family (income, 
home environment), and school characteristics (hours in childcare, classroom instructional 
support). This comprehensive set of demographic controls will help understand the unique 
effects of mothers’ and fathers’ language engagement and children’s language and literacy 
achievement.   
Research Questions  
 The present paper seeks to understand the association between mothers’ and fathers’ 
language engagement and children’s preschool-aged language and first grade literacy outcomes.  
Mothers’ and fathers’ language engagement was measured as a latent variable comprised of three 
observed variables, each of which was calculated as the average across 24 and 36 months: wh- 
questions, non wh- questions, and number of turns.  This study used a large sample of dual-
parent families living in low-wealth rural communities, and controlled for child covariates (race, 
gender, mental development), mother and father covariates (education, literacy, MLU), family 
covariates (income, home environment), and school characteristics (hours in childcare, 
classroom instructional support in pre-kindergarten, kindergarten, and first grade). The research 
questions were as follows:   
1. What differences exist between the measures of mothers’ and fathers’ language 
engagement?   
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2. What are the associations between mothers’ and fathers’ language engagement from 24 to 
36 months and children’s preschool-aged language and first grade literacy? 
3. Does children’s preschool-aged language mediate the associations between mothers’ and 
fathers’ language engagement from 24 to 36 months and children’s first grade literacy?   
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CHAPTER 3: METHODS 
Participants 
 Data for the present study were drawn from the Family Life Project (FLP), a longitudinal 
epidemiological study of African American and non-African American families (predominantly 
European American families) living in six high-poverty rural counties in North Carolina and 
Pennsylvania.  The full FLP sample included 1,292 children who were followed from birth, and 
were representative of every baby born to a mother who resided in one of three rural counties in 
each state, oversampling for families in poverty and African American families (Vernon-Feagans 
et al., 2013).  
 The current study explored mothers’ and fathers’ language engagement from 24 to 36 
months, children’s preschool-aged language, and children’s early literacy skills.  As such, the 
sample was limited to 451 children who had (a) both the same mother and father at the 24 month 
and 36-month home visit and (b) a mother and father whose language variables were collected in 
a shared book task during at least one of the two time points.  This subsample was different from 
the remaining FLP sample (n = 841) given prior research on social context, socioeconomic 
status, ethnicity, and the differences between single- and dual-parent homes (Belsky, 1984; 
Bradley & Corwyn, 2002; Lamb & Lewis, 2010; McLanahan, 1985).  For example, African 
American children comprised 22% of the subsample, but 53% of the excluded sample, t(1290) = 
-11.25, p < .001.  Subsample families also had higher income-to-needs ratios (M = 2.55, SD = 
1.90) when compared to those not included in the subsample (M = 1.37, SD = 1.36), t(1202) = 
12.42, p < .001. 
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Procedure 
 FLP data were collected through family home visits at 2, 6, 24, and 36 months.  Each 
home visit was approximately 2-3 hours.  Two highly trained research assistants conducted the 
home visits and interviewed families and administered questionnaires.  FLP was unique in their 
efforts to ensure the research assistants resided in the counties of the families and matched the 
families’ race.  In addition to administering questionnaires to understand family background 
characteristics and demographics and child assessments, research assistants’ video-recorded 
mother-child and father-child picture book tasks, which were conducted a few weeks apart in 
separate home visits at both 24 and 36 months.  When children were in school, the trained 
research assistants individually administered child assessments in the child’s school and 
completed classroom observations in the spring of pre-kindergarten, kindergarten, and first 
grade. Children not in school or those children who were homeschooled were tested in their 
homes.  Data from interviews, questionnaires, assessments, and observations were computerized 
at the time of collection.     
Measures 
Mothers’ and Fathers’ Language Engagement   
 To obtain mothers’ and fathers’ language engagement variables, each parent separately 
completed a wordless picture book task during home visits at 24 and 36 months.  Mothers and 
fathers used different books, and the books were counterbalanced across families.  Researchers 
have used wordless picture book tasks to minimize the potential bias against parents with low 
literacy levels (Taumoepeau & Ruffman, 2008).  In books used by FLP, pictures were altered to 
ensure the characters in the books could represent children from a number of different ethnic 
backgrounds.  Books included the No, David! series by David Shannon (1998) at 24 months and 
the Boy and the Frog series by Mercer Mayer (1967; 1969; 1971; 1973) at 36 months.  Prior to 
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the start of the task, mothers and fathers were given the book to review and then asked to go 
through it with their child as they normally would for about 10 minutes.  Mothers and fathers 
then looked through the book with their children and signaled to the research assistants when 
they were finished.  If the parent had not finished the book sharing after 10 minutes, the research 
assistants asked the parent to conclude the task.  The interactions were videorecorded by the 
research assistants so they could be later transcribed.   
Systematic Analysis of Language Transcripts (SALT) software was used to transcribe 
and create language input variables (Miller & Chapman, 1985).  A senior graduate research 
assistant and research associate spent one year learning SALT conventions and helping to 
develop a training manual to train additional transcribers.  Transcriber training lasted three 
months, where coders learned the conventions and definitions of SALT codes.  The senior 
transcribers regularly reviewed transcripts for ongoing fidelity checks and discussed and 
resolved any issues during weekly research group meetings (Vernon-Feagans et al., 2013).  The 
resulting SALT transcripts yielded multiple language variables for both the parent and child. 
For the present study, three measures of mothers’ and fathers’ language engagement were 
examined at 24 and 36 months: wh- questions, non wh- questions, and conversational turns.  Wh- 
questions included the total number of utterances from the mother or father that began with how, 
what, whatcha, when, where, which, who, whose, or why and ended with a question mark.  Non 
wh- questions were a count of all other utterance from the mother or father that ended in a 
question mark, after taking into account their wh- questions.  Conversational turns were a count 
of the number of verbal exchanges between the mother or father and child during the picture 
book session.  Every time the speaker changed in the interaction, a conversational turn was 
recorded.  For the analyses, the raw frequency of counts for both questions and conversational 
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turns were used to improve interpretability. The counts of mothers’ and fathers’ wh- questions, 
non wh- questions, and conversational turns were averaged across 24 and 36 months. 
Children’s Outcomes   
Preschool-Aged Language.  Children’s preschool-aged language skills were measured at 
home visits at 36 months and in the prekindergarten school year.  Two assessments were used to 
evaluate children’s language at 36 months and one was used to assess child vocabulary at the end 
of their prekindergarten year.    
The Wechsler Primary Preschool Inventory (WPPSI-III; Wechsler, 2003) is a 
standardized assessment that captured children’s receptive vocabulary at 36 months.  Adequate 
test-retest reliability and internal consistency has been shown (Syeda & Climie, 2014).  The 
standard score was used in analyses.   
The Preschool Language Scale-4 (PLS-4; Zimmerman et al., 2002) is a standardized 
assessment administered at 36 months that evaluated children's expressive language, or how well 
the child communicates with others.  Adequate test-retest reliability and internal consistency has 
been shown (Zimmerman et al., 2002). The standard score was used in analyses.   
An additional measure of children’s language skills was obtained in the spring of 
children’s prekindergarten year. The Peabody Picture Vocabulary Test, 4th ed. (PPVT-IV; Dunn 
& Dunn, 2007) was assessed in the spring of prekindergarten and provides a norm-referenced 
index of children’s single-word receptive vocabulary knowledge.  Children were orally provided 
a stimulus word and asked to select the corresponding picture out of four choices. Adequate test-
retest reliability and internal consistency has been shown in previous papers, including those 
using the FLP sample (Vernon-Feagans et al., 2020).  The standard score was used in analyses.  
First Grade Literacy.  Children’s first grade literacy skills were measured using subtests 
from the Woodcock Johnson including Letter-Word Identification, Word Attack, and Passage 
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Comprehension.  Letter-word identification assessed print awareness and required children to 
identify letters and pronounce words of increasing difficulty.  Word attack assessed early 
phonological awareness. In this assessment, the child was asked to aloud letter combinations that 
are logical in English, but not actual words.  Passage comprehension assessed early 
understanding of text.  Children were asked to state a word that would be appropriate in the 
context of the provided passage, within increasingly difficult, longer, and more complex 
passages.  First grade is the first time all of these specific Woodcock Johnson measures of 
literacy were collected in the Family Life Project data set.  Standardized scores are used in 
analyses.  The reliability of the WJ III Tests of Achievement has been established (Woodcock et 
al., 2001). 
Demographic Controls 
 This study controls for a series of child, parent, family, and school characteristics.  Child-
level control variables include race, gender, and mental development (IQ).  Parent-level control 
variables include mothers’ and fathers’ education, literacy levels, and mean length utterance 
(MLU).  Family-level control variables include state of residence, income, and quality of home 
environment.  School characteristics include number of hours in childcare and quality of 
classroom environment in pre-kindergarten, kindergarten, and first grade.  
 Child Level.  Child-level control variables were the following: child race (non-African 
American = 0, African American = 1), child gender (Female = 0, Male = 1), and mental 
development index.  Mothers reported child gender and child race at the 2-month home visit, 
when families formally enrolled in the study.  Child mental development index (MDI) was 
assessed at 6 months using the Bayley Scales of Infant Development (Bayley, 1993).  The MDI 
is a standard series of developmental tasks that measures children’s cognitive development. 
Adequate test-retest reliability and internal consistency using the MDI at 6 months has been 
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shown in previous papers using the FLP sample (Reynolds et al., 2018; Vernon-Feagans et al., 
2020).   
 Parent Level.  Parent-level control variables include mothers’ and fathers’ education, 
literacy levels, and MLU.  NDW was added as a control variable in a sensitivity analysis. 
Mothers’ and fathers’ education was obtained during the 6-month home visit and reported by the 
mother.  Parent education is a continuous variable measured in years.  For example, 12 years 
equals a high school diploma.  Parent literacy levels were measured at the 6-month home visit by 
a subtest of the Kaufman Functional Academic Skills Test (Kaufman & Kaufman, 1994), which 
is a nationally-normed assessment of adaptive and literacy skills. The reading test aimed to 
assess individual’s functional reading ability, and comprehension of everyday written material 
such as recipes, newspaper ads, drug labels, etc.  Adequate test-retest reliability and internal 
consistency using the KFAST has been shown (Flanagan et al., 1997).   
 Mothers’ and fathers’ MLU were also included as a parent level control.  Similar to the 
language engagement variables, mothers’ and fathers’ MLU was measured during the shared 
picture book reading at 24 and 36 months and calculated using SALT.  MLU in morphemes was 
calculated by dividing the total number of morphemes by the total number of utterances. MLU 
represented the complexity of parents’ language used during the book task. For analyses, a mean 
composite variable for mothers’ and fathers’ MLU from the collected time points at 24 months 
and 36 months was created.  
 Mothers’ and fathers’ NDW was also included as a parent level control in a sensitivity 
analysis.  Number of different words was the number of different free morphemes, or word roots, 
that mothers and fathers used during the shared picture book task.  Variation in a word was not 
counted as a distinct word.  For example, cars and car were considered the same root word.  For 
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the sensitivity analyses, a mean composite variable for mothers’ and fathers’ NDW from the 
collected time points at 24 months and 36 months was created. 
  Family Level.  Family-level control variables included state of residence, income-to-
needs ratio, and home environment.  FLP collected data in both Pennsylvania and North Carolina 
(PA = 0, NC = 1).  Poverty status at 6 months was reported as the total annual household income 
for the family divided by the federal poverty threshold for a family of that size and composition 
to create an income-to-needs ratio.  Home environment quality was measured at the 6-month 
home visit using the Home Observation for Measurement of the Environment (HOME) scale.  
FLP used three HOME subscales: (1) parental responsivity, (2) acceptance of the child, and (3) 
learning materials (Bradley & Corwyn, 2002).  Trained research assistants scored each of the 22 
items (e.g., “Caregiver responds verbally to child’s vocalizations or verbalizations,” “at least 10 
books are present and visible,” “presence of toys for literature and music”) in a yes/no fashion, 
with scores ranging from 0 to 22.  The HOME measure used in the present study was created as 
the proportion of items scored as yes, or 1. 
 School Level.  The average number of hours in nonparental childcare was measured at 
each home visit from 6 months to 36 months, and was reported by the target child’s mother.  The 
variable used in analyses was a composite measure across the three time points.  This variable 
was included to control for the quantity of care outside the home.   
 Classroom instructional support was measured in prekindergarten, kindergarten, and first 
grade using the Classroom Assessment Scoring System (CLASS; Pianta et al., 2008).  CLASS is 
an observation instrument designed to assess classroom quality based on interactions between 
teachers and students.  For the present study, trained and certified research assistants observed 
classroom teachers for a minimum of one hour during literacy instruction in the spring of the 
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target child’s kindergarten and first grade year.  A composite measure included the three 
dimensions of instructional support: concept development, quality of feedback, and language 
modeling at each grade level.  CLASS scores for each time point at prekindergarten, 
kindergarten, and first grade are included in the analyses.  Adequate internal consistency using 
CLASS has been shown in previous papers using the FLP sample (Reynolds et al., 2019).   
Data Analysis Plan 
 Prior to conducting analyses, all study variables were descriptively examined, and the 
means and correlations were reported (Table 1).  To answer the first research question (What 
differences exist between the measures of mothers’ and fathers’ language engagement?) 
correlations and comparisons of each variable of mothers’ and fathers’ language engagement 
were described (Table 2), as were correlations between each variable of mothers’ and fathers’ 
language engagement and children’s language and literacy outcome (Table 3).  All descriptive 
and comparative analyses were run using SAS 9.4 (SAS, 2014).  
 Next, a series of confirmatory factor analyses (CFA) and measurement models were 
created using Mplus 7 (Muthén & Muthén, 1998-2012).  Confirmatory factor analysis was used 
to demonstrate that parents’ language engagement, children’s preschool-aged language, and first 
grade literacy represented the latent constructs as anticipated.  In the confirmatory factor 
analysis, the indicators were not constrained.  Results of CFAs for mothers’ and fathers’ 
language engagement, children’s preschool-aged language, and children’s first grade literacy can 
be seen in Figures 2 – 4, respectively.   
 To answer the second research question (What are the associations between mothers’ and 
fathers’ language engagement from 24 to 36 months and children’s preschool-aged language 
and first grade literacy?) and the third research question (Does children’s preschool-aged 
language mediate the associations between mothers’ and fathers’ language engagement from 24 
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to 36 months and children’s first grade literacy?), a measurement model (Figure 5) established 
the associations among variables of interest and a full structural equation model (Figure 6), 
testing hypotheses through examining direct and indirect effects between mothers’ and fathers’ 
language engagement, children’s preschool-aged language, and children’s first grade literacy 
after accounting for covariates.  Sensitivity analyses examined mothers’ and fathers’ language 
engagement separately (Figure 7 and Figure 8, respectively).  Full information maximum 
likelihood estimation (FIML) was used to reduce potential bias that could result from using 
listwise deletion because 0–23% of outcome variables and 2–13% of predictor variables are 
missing (Acock, 2012).  Model fit was assessed from the chi-square test, root mean square error 
of approximation (RMSEA), comparative fit index (CFI), and standardized root mean square 
residual (SRMR).  Standardized results, interpretable as effect sizes for given relations, were 
presented. 
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CHAPTER 4: RESULTS 
Descriptive Findings 
 Demographic information for the sample is presented in Table 1.  Nearly a quarter of 
children were African American (22%) with the remaining children primarily European 
American, half were boys (49%), and children averaged 99.45 on the mental development index.  
Mothers and fathers averaged 13 years of schooling, indicating limited education beyond high 
school.  Mothers averaged a mean length of utterance of 3.95 and fathers averaged a mean length 
of utterance of 3.90.  For family demographic variables, 44% of families lived in North Carolina. 
The average income-to-needs ratio months was 2.55, indicating families had incomes above the 
federal poverty threshold of 1.00.  Children spent an average of 17 hours a week in non-parental 
childcare between 6 and 36 months, but there was great variability with a range from 0 hours to 
53 hours.  Preschool, kindergarten, and first grade CLASS scores were 2.59, 3.11, 3.24, 
respectively, indicating low- to mid- range classroom instructional support (Pianta et al., 2016).  
Results for Research Question 1: What Differences Exist Between Mothers’ and Fathers’ 
Language Engagement? 
 Table 2 presents the correlations and comparisons of mothers’ and fathers’ education, 
literacy, MLU, and language engagement variables.  For the control variables, mothers were 
significantly more educated than fathers, t(432) = 2.15, p = .032, but mothers and fathers did not 
differ in their literacy levels, t(391) = -1.80, p = .072, or on mean length of utterance, t(450) = 
1.12, p = .264.   
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 For language engagement variables, mothers’ and fathers’ wh- questions were 
significantly correlated, r = 0.30, p < .001, and there was no statistical difference between 
parents, t(450) = -1.29 p = .199.  Mothers’ and fathers’ non wh- questions were significantly 
correlated, r = 0.21, < .001, and fathers used significantly more non wh- questions than mothers, 
t(450) = -4.14, p < .001.  Mothers’ and fathers’ conversational turns were significantly 
correlated, r = 0.37, p < .001, and fathers used significantly more conversational turns than 
mothers, t(450) = -2.31, p = 0.021.  For context, mothers and fathers produced similar number of 
utterances during the story book task, 125.8 and 125.4 respectively, t(450) = 0.13, p = .894.  
Mothers spent 292 seconds on the task and fathers spent 310 seconds, a significant difference of 
18 seconds, t(450) = -2.84, p = 0.004. 
 Table 3 presents correlations between mothers’ and fathers’ language engagement and 
children’s language and literacy outcomes.  Mothers’ wh- questions were positively and 
significantly correlated to all four children’s language and literacy outcomes, with correlations in 
the small to medium range from 0.18 to 0.32.  Mothers’ non wh- questions were positively and 
significantly correlated to children’s PLS, PPVT, letter word, and passage comprehension scores, 
but not WPPSI and word attack scores, with correlations in the small range from 0.10 to 0.19.  
Mothers’ conversational turns were positively and significantly correlated to all children’s 
language and literacy outcomes, with correlations in the small to medium range from 0.12 to 
0.27.  Fathers’ wh- questions were positively and significantly correlated to all children’s 
language and literacy outcomes, with correlations that were small from 0.12 to 0.19.  Fathers’ 
non wh- questions were positively and significantly correlated to children’s letter word 
recognition and passage comprehension, with correlations that were small from r = 0.12 and r = 
0.10.  Fathers’ conversational turns were positively and significantly correlated to children’s 
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PLS, letter word recognition and passage comprehension, with correlations that were small from 
r = 0.10, r = 0.13 and r = 0.11, respectively. 
Analytic Findings  
Confirmatory Factor Analysis (Figures 2 – 4)  
 Mothers’ and Fathers’ Language Engagement (Figure 2).  Parents’ language 
engagement was examined as a construct, with wh- questions, non wh- questions, and 
conversational turns as observed indicators of language engagement for mothers and fathers 
(Figure 2). To account for unobserved similarities in measurement, correlated errors were 
included for mothers’ and fathers’ wh- questions and mothers’ and fathers’ conversational turns.  
Model fit statistics suggested this was a good fitting model, X2 (1, N = 451) = 12.99, p = .04; 
RMSEA = 0.05, CFI = 1.00, SRMR = 0.02.  All factor loadings and intercepts were statistically 
significant (p < .001), as were the latent residual variances, implying meaningful variation on the 
latent construct.  The indicators adequately represented the construct of mothers’ and fathers’ 
language engagement. 
 Children’s Preschool-Aged Language (Figure 3).  In this model, a latent variable 
representing children’s preschool-aged language was explored.  Observed indicators included 
WPPSI, PLS, and PPVT.  The indicators were not constrained. This was a single factor with 
three indicators and no correlating errors.  Thus, this model was fully saturated, X2 (1, N = 451) = 
0.00, p = .00; RMSEA = 0.00, CFI = 1.00, SRMR = 0.00.  All factor loadings and intercepts 
were statistically significant (p < .001), as were the latent residual variances, implying 
meaningful variation on the latent construct.  The indicators adequately represented the construct 
of children’s preschool-aged language. 
 Children’s First Grade Literacy (Figure 4).  In this model, a latent variable 
representing children’s first grade literacy was explored.  Observed indicators included letter-
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word identification, word attack skills, and passage comprehension skills.  The indicators were 
not constrained.  This was a single factor with three indicators and no correlating errors. Thus, 
this model is fully saturated, X2 (1, N = 451) = 0.00, p = .00; RMSEA = 0.00, CFI = 1.00, SRMR 
= 0.00.  All factor loadings and intercepts were statistically significant (p < .001), as were the 
latent residual variances, implying meaningful variation on the latent construct.  The indicators 
adequately represented the construct of children’s first grade literacy skills.  
Measurement Model (Figure 5)   
 This model examines the associations between parents’ language engagement and 
children’s preschool-aged language and first grade literacy outcomes.  Previous constraints from 
the CFA models (i.e., correlated errors) remain.  Model fit statistics suggested this was a good 
fitting model, X2 (1, N = 451) = 104.68, p = .00; RMSEA = 0.05, CFI = 0.98, SRMR = 0.04.  All 
factor loadings and intercepts were statistically significant (p < .001), as were the latent residual 
variances.   
 Correlations among all the latent variables were positive and significant.  Specifically, 
mothers’ and fathers’ language engagement were significantly and positively correlated, r = 
0.28, p < 0.001. Mothers’ language engagement was significantly and positively correlated to 
children’s preschool aged vocabulary, r = 0.33, p < 0.001, as well as first grade literacy, r = 0.24, 
p < 0.001. Similarly, fathers’ language engagement was significantly and positively correlated to 
children’s preschool aged vocabulary, r = 0.13, p < 0.05, as well as first grade literacy, r = 0.17, 
p < 0.001.  Lastly, children’s preschool aged language and first grade literacy were significantly 
and positively correlated, r = 0.50 p < 0.001. 
Final Model (Figure 6)  
 The full structural equation model examined mothers’ and fathers’ language engagement 
variables predicting to children’s preschool-aged language, as well as children’s first grade 
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literacy.  Child-, parent-, family-, and school-level controls were included at each path of the 
analyses.  Additionally, whether children’s language mediated the relationship between mothers’ 
and fathers’ language engagement and children’s literacy was also explored.  Tests of mediation 
were conducted by examining indirect effect estimates (MacKinnon, 2008).  Previous constraints 
from CFA models (i.e., correlated errors) remain.  Model fit statistics suggested this is a good 
fitting model X2 (1, N = 451) = 399.421, p = .00; RMSEA = 0.05, CFI = 0.94, SRMR = 0.04.  All 
factor loadings and intercepts were statistically significant (p < .001), as were the latent residual 
variances.   
 Results for Research Question 2: Mothers’ and Fathers’ Language Engagement and 
Children’s Preschool-Aged Language and First Grade Literacy.  Standardized path 
coefficients are shown in Figure 6.  Mothers’ and fathers’ language engagement and 
demographic control variables explained 52% of the observed variation in the latent construct of 
children’s preschool-aged language.  Mothers’ and fathers’ language engagement and children’s 
preschool-aged language explained 37% of the observed variation in the latent construct of 
children’s first grade literacy.  The relation between mothers’ language engagement from 24-36 
months to children’s preschool-aged language is significant, β = 0.22, p < 0.001. Additionally, 
the relation between fathers’ language engagement from 24-36 months to children’s first grade 
literacy was significant, β = 0.10, p < 0.001.  The relation between children’s preschool-aged 
language and first grade literacy was significant, β = 0.48, p < 0.001.  Additionally, mothers’ and 
fathers’ language engagement was significantly correlated, r = 0.28, p < 0.001. 
 Results for Research Question 3: Mediation Effects for Children’s Preschool-Aged 
Language.  Children’s preschool-aged language fully mediated the relation between mothers’ 
language engagement and children’s first grade literacy (βmother’s language engagement → children’s preschool-
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aged language → children’s first grade literacy = 0.12, p < 0.001).  Children’s preschool-aged language did not 
mediate the relation between fathers’ language engagement and children’s first grade literacy 
achievement.  
Sensitivity Analyses  
 In the sensitivity analyses below, mothers’ and fathers’ language engagement were 
separately examined as they relate to children’s preschool-aged language and first grade literacy.  
Mothers’ Language Engagement Predicting to Children’s Preschool-Aged Language and 
First Grade Literacy (Figure 7)   
 In this model, only mothers’ language engagement was examined, and fathers’ language 
engagement was excluded from analyses.  Besides excluding fathers’ language engagement, all 
other model components were identical to the full model.  Model fit statistics suggested this was 
an adequate fitting model X2 (1, N = 451) = 314.069, p = .00; RMSEA = 0.06, CFI = 0.93, 
SRMR = 0.03.  All factor loadings and intercepts were statistically significant (p < .001), as were 
the latent residual variances.   
 Similar to the full model, mothers’ language engagement and demographic control 
variables explained 52% of the observed variation in the latent construct of children’s preschool-
aged language and 36% of the observed variation in the latent construct of children’s first grade 
literacy.  Similar to the full model, the relation between mothers’ language engagement from 24-
36 months to children’s preschool-aged language is significant, β = 0.24, p < 0.001.  Similar to 
the full model, the relation between children’s preschool-aged language and children’s first grade 
literacy was significant, β = 0.48, p < 0.001.  Finally and also similar to the full model, children’s 
preschool-aged language fully mediated the association between mothers’ language engagement 
and children’s first grade literacy (βmother’s language engagement → children’s preschool-aged language → children’s first 
grade literacy = 0.13, p < 0.001). 
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Fathers’ Language Engagement Predicting to Children’s Preschool-Aged language and First 
Grade Literacy (Figure 8) 
 In this model, only fathers’ language engagement was examined, and mothers’ language 
engagement was excluded from analyses.  Besides excluding fathers’ language engagement, all 
other model components are identical to the full model.  Model fit statistics suggested this was 
an adequate fitting model X2 (1, N = 451) = 310.045, p = .00; RMSEA = 0.06, CFI = 0.93, 
SRMR = 0.03.  All factor loadings and intercepts were statistically significant (p < .001), as were 
the latent residual variances.   
 Fathers’ language engagement and demographic control variables explained 48% of the 
observed variation in the latent construct of children’s preschool-aged language and 36% of the 
observed variation in the latent construct of children’s first grade literacy.  In contrast to the full 
model, the relation between fathers’ language engagement and children’s preschool-aged 
language was significant, β = 0.11, p < 0.017.  Similar to the full model, the relation between 
fathers’ language engagement and children’s preschool literacy was significant, β = 0.10, p < 
0.027.  In contrast to the full model, children’s preschool-aged language partially mediated the 
association between fathers’ language engagement and children’s first grade literacy outcomes, 
(βfather’s language engagement → children’s preschool-aged language → children’s first grade literacy = 0.13, p < 0.001).  These 
changes demonstrated that fathers’ language engagement has significant direct and indirect 
effects on children’s language when not controlling for mothers’ language engagement.   
Sensitivity Analysis Controlling for Parents’ NDW 
 In this model, mothers’ and fathers’ number of different words was added to the model as 
a control variable. This sensitivity analysis was done to determine if accounting for differences 
in diversity of talk changed the results from our model. All other model components are identical 
to the full model.  Model fit statistics suggested this was a moderate fitting model X2 (1, N = 451) 
 60 
= 511.463, p = .00; RMSEA = 0.06, CFI = 0.92, SRMR = 0.04.  All factor loadings and 
intercepts were statistically significant (p < .001), as were the latent residual variances.   
 Similar to the final model, mothers’ and fathers’ language engagement and demographic 
control variables explained 52% of the observed variation in the latent construct of children’s 
preschool-aged language.  Mothers’ and fathers’ language engagement and children’s preschool-
aged language explained 38% of the observed variation in the latent construct of children’s first 
grade literacy.  Also similar to the final model, the relation between mothers’ language 
engagement from 24-36 months to children’s preschool-aged language is significant, β = 0.21, p 
< 0.001.  Additionally, the relation between fathers’ language engagement from 24-36 months to 
children’s first grade literacy is significant, β = 0.14, p < 0.001.  The relation between children’s 
preschool-aged language and first grade literacy is significant, β = 0.48, p < 0.001.  Additionally, 
mothers’ and fathers’ language engagement is significantly correlated, r = 0.27, p < 0.001. 
 Similar to the full model, children’s preschool-aged language fully mediated the relation 
between mothers’ language engagement and children’s first grade literacy (βmother’s language 
engagement → children’s preschool-aged language → children’s first grade literacy = 0.10, p = 0.009). Children’s preschool-
aged language did not mediate the relation between fathers’ language engagement and children’s 
first grade literacy achievement.  Overall, when NDW was added to the model, the path results 
did not change from the full model presented in Figure 6. The most noticeable difference was the 
reduction in model fit.  
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CHAPTER 5: DISCUSSION 
 This study examined the association between mothers’ and fathers’ language engagement 
with their 24- to 36-month-old children and children’s preschool-aged language and first grade 
literacy outcomes.  The findings supported prior research and suggested mothers’ and fathers’ 
language engagement have a positive association with children’s later language and literacy 
outcomes (Baker et al., 2015; Cristofaro & Tamis-LeMonda, 2011; Rowe et al., 2017).  These 
relations were noteworthy because they held beyond strict demographic variables, suggesting a 
unique effect of parents’ language engagement to explain variation in children’s preschool-aged 
language and first grade literacy.  
 The descriptive analyses comparing mothers’ and fathers’ language engagement 
demonstrated these input variables among mothers and fathers were highly correlated.  
Interestingly, fathers used significantly more non wh- questions and significantly greater number 
of turns with their children.  Fathers also asked more wh- questions than mothers, though the 
difference was not significant.  These results add to the literature and suggest that some fathers 
may provide children with distinct language experiences from mothers during book sharing 
(Reynolds et al., 2018; Rowe et al., 2004).  
 The structural equation models found mothers’ language engagement when children were 
24 to 36 months predicted directly to children’s preschool-aged language ability. Children’s 
preschool-aged language then mediated the association between mothers’ language engagement 
and children’s first grade literacy. This also held true in the sensitivity analysis, when mothers’ 
language engagement was examined without fathers’ engagement. 
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 Fathers’ language engagement from 24 to 36 months predicted directly to children’s first 
grade literacy skills. This differed from the sensitivity model, where fathers’ language 
engagement was examined alone without controlling for mothers’ language engagement.  In the 
sensitivity analysis model, the relation between fathers’ language engagement and children’s 
preschool-aged language was significant and the relation between fathers’ language engagement 
and children’s preschool literacy was significant. Children’s preschool-aged language partially 
mediated the association between fathers’ language engagement and children’s first grade 
literacy outcomes.  How these findings contribute to our understanding of parent-child language 
interactions during a shared book interaction are discussed in more detail below. 
Mothers’ and Fathers’ Language Engagement and Children’s Preschool-Aged Language 
 There was a direct association between mothers’ language engagement from 24-36 
months and children’s preschool-aged language, in the full model (both mothers’ and fathers’ 
language engagement) and in the sensitivity analysis model (only mothers’ language 
engagement).  This finding was expected, and supports decades of empirical literature and 
suggest mothers’ language input is an important early predictor of later child language (Hart & 
Risley, 1995; Hoff, 2003; Huttenlocher et al., 1991; Reynolds et al., 2018; Vernon-Feagans et al., 
2013).  The present paper built upon these earlier findings and suggested a specific type of 
language input is particularly important: language engagement defined as questions and 
conversational turns.  The opportunity for children to reflect, respond, and practice providing 
verbal input may explain why these language engagement strategies are positively related to 
children’s language outcomes (Cristofaro & Tamis-LeMonda, 2011; Reynolds et al., 2018; Rowe 
et al., 2017; Vernon-Feagans et al., 2020). 
 The results exploring the direct association between fathers’ language engagement and 
children’s preschool-aged language were less straightforward, and it was important to look at the 
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sensitivity analyses for interpretation.  In the full model (both mothers’ and fathers’ language 
engagement), fathers’ language engagement was positive but not a significant direct predictor of 
children’s preschool-aged language.  In the sensitivity analysis model which examined only 
fathers’ language engagement, the relation between fathers’ language engagement and children’s 
preschool-aged language was significant.  Perhaps uncertainty in the model increased when 
mothers’ and fathers’ language predictors were included at the same time.  These results may 
then reflect the shared variance in mothers’ and fathers’ language.  This may have resulted in the 
p value associated with fathers’ effect to change from significant to non-significant.  A previous 
study that also examined mothers’ and fathers’ language in the same model, as well as mothers’ 
and fathers’ language separately, similarly found the p value of some mothers’ language input 
variables to no longer remain significantly associated with later academic outcomes once 
controlling for fathers’ language input (Reynolds et al., 2018). The authors urged caution when 
interpreting the results and suggested that the change from significant to insignificant was likely 
a result of shared variance and not reflective of mothers’ language input being inconsequential 
for children’s later outcomes.  Thus, our sensitivity analysis may demonstrate that fathers’ 
language engagement significantly contributed to children’s early preschool-aged language.  
 Another interpretation to explain these findings are within the context of the family 
systems theory, which suggests that fathers are a part of the integrated subsystems of the family 
unit (Cabrera et al., 2014; Cabrera et al., 2018).  Cabrera and colleagues (2018) argue that 
fathers’ behaviors, such as their language engagement, as they are related to child outcomes 
should be understood both directly and indirectly through other family relationships (e.g., the 
mother).  Although speculative at this point, perhaps fathers’ language engagement was not 
significantly association with preschool-age language in the full model because of the 
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unexplored relation between mothers’ and fathers’ language engagement.  More research on the 
family ecosystem, and how mothers’ language engagement influences fathers’ language 
engagement and vice versa is warranted.  
Mothers’ and Fathers’ Language Engagement and First Grade Literacy   
 Children’s preschool-aged language mediated the relation between mothers’ language 
engagement and children’s first grade literacy skills.  This path was hypothesized: it makes 
theoretical sense for mothers’ language engagement to influence the more proximal child 
language outcome, which in turn influences later literacy skills (John-Steiner & Mahn, 1996; 
Vygotsky 1978, 1986).  This hypothesis was developed based on previous research that showed a 
clear link between child language skills and later literacy skills, as well as the research that found 
children’s language to mediate associations between earlier parent input and later cognitive and 
literacy skills (Cristofaro & Tamis-LeMonda, 2011; Rowe et al., 2017).  Children’s oral 
language is believed to be related to later letter/word identification, decoding, and 
comprehension because language skills require both understanding phonological representations 
and the meaning of vocabulary and text (Catts et al., 2002; Duff et al., 2015; Ouellette, 2006; 
Hulme et al., 2020) 
 Improved language skills may enhance children’s sensitivity to the parts and sounds of 
words and improve their ability to identify, manipulate and decode individual sounds (Ouellette, 
2006; Sénéchal et al., 2006).  Finally, children can only comprehend text if they have an 
understanding of the individual vocabulary words (Catts et al., 2002; Duff et al., 2015; Hulme et 
al., 2020).  Our results demonstrate that children’s language may be a specific mechanism to 
explain the association between mothers’ language engagement and children’s development of 
literacy skills.   
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 Unexpectedly, fathers’ language engagement was directly related to children’s first grade 
literacy.  This remained true in both the full model (mothers’ and fathers’ language engagement) 
and in the sensitivity analysis (only fathers’ engagement), where child language partially 
mediated the association between fathers’ language and children’s later literacy.  This is a 
noteworthy finding because it suggests that fathers’ questions and conversational turns from 24 
to 36 months was a significant predictor of distal literacy outcomes years later.  While surprising, 
previous research has found parents’ language to influence distal child outcomes (Gilkerson et 
al., 2018; Reynolds et al. 2018; Vernon-Feagans et al., 2020).  This study builds upon this 
research to demonstrate fathers’ language engagement can be an important predictor to literacy 
outcomes many years later.  While this study did not examine the content of fathers’ language 
input, perhaps fathers used more literacy-specific language with their young children (e.g., letter 
naming).  Additionally, given our finding that fathers used more conversational turns and non 
wh- questions during book sharing, perhaps these language inputs particularly influence 
children’s literacy skills. 
 Overall, these findings have important implications, and demonstrate the foundational 
skills of elementary school literacy can be built when children are as young as 24 to 36 months 
old.  Evidence presented here suggests children’s literacy skills can be developed through verbal 
communication and conversations in the home (Morgan et al., 2015; Snow & Beals, 2006).  An 
interesting follow up would be to explore parents’ relative stability and increasing engagement 
over time, which might help explain the longitudinal nature of these findings.  In their review, 
Rowe and Snow (2020) suggest that socializing with children from infancy through preschool 
supports learning, and that adult responsiveness and engagement continues even as children age. 
Perhaps conversational turns and questions are particularly important when children are 24 to 36 
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months old, but engagement strategies may change over time for older children.  For example, 
the types of wh- questions may become increasingly abstract (how/why). Whether and how 
“consistent access to supportive interactions with adults” influences children over time is an 
important avenue for future research (Snow, Rowe, 2020, p. 9).  
Importance of Fathers  
 Early research on parents’ language input and children’s outcomes focused mostly on 
mothers’ input (Huttenlocher et al., 1991; Hoff, 2003; Hart & Risley, 1995).  Very few studies 
have included fathers, and even fewer have had a large enough sample to explore both mothers 
and fathers in the same study.  With a large sample of mothers and fathers, this study was able to 
explore differences and similarities between their language engagement.  The present study 
found no significant differences between mothers’ and fathers’ wh- questions, in contrast to the 
hypothesis presented in the bridge hypothesis (Gleason, 1975) and previous literature that found 
fathers to ask more wh- questions (Leaper et al., 1998; Rowe et al., 2004).  An avenue for future 
research would be to explore whether the bridge hypothesis is still applicable given more 
mothers are participating the work force and more fathers are participating in child rearing 
(Cabrera et al., 2018; Lamb & Lewis, 2010; Raeburn, 2014). Perhaps newer frameworks that 
examine fathering as broadly contextualized within the dynamic family system and that take into 
account the individual factors that affect fathers’ behavior (e.g., hours spent at work, time spent 
caregiving) will be more beneficial to understand and examine fathers’ contributions in child 
development (Cabrera et al. 2014). 
 Our results did find fathers used more non wh- questions, supporting the evidence 
presented in a meta-analysis that suggested that fathers tend to use more total questions than 
mothers (Leaper et al., 1998). Very few if any studies have been able to compare mothers’ and 
fathers’ conversational in a relatively large sample.  Interestingly, other research has explored 
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conversational turns when a mother, father, and child were present (Golinkoff & Ames, 1979; 
Panscofar & Vernon-Feagans, 2006).  In these studies, mothers were found to take more 
conversational turns.  Conversely, in the present study when fathers were interacting alone with 
their child, fathers took more turns than mothers. This presents an interesting avenue for future 
research: to explore the relative contribution of each parents’ conversational turns during a 
triadic interaction on children’s language and literacy outcomes.  This is especially important as 
conversational turn-taking is highly predictive of children’s language and literacy skills, over and 
above other features of language (Hirsh-Pasek et al., 2015; Romeo et al., 2018).  While this 
research did not fully support fathers as more “challenging conversational partners,” (Gleason, 
1975; Rowe et al., 2004) the results do suggest that fathers provide distinct language experiences 
with their children when compared to mothers.  These differences may help explain why fathers’ 
talk uniquely influences children’s developmental outcomes beyond the contributions of 
mothers, and provide empirical support on the importance of including fathers in developmental 
research (Rowe et al., 2004; Reynolds et al., 2018).  
 Of methodological importance, the current paper was able to explore mothers’ and 
fathers’ language engagement in the same model, as well as separately, to better understand the 
individual and unique influence of both parents.  Similar to other studies that have examined 
both mothers’ and fathers’ language input in the same model, the present paper found fathers’ 
language input to influence children’s outcomes above and beyond input from mothers (Baker et 
al., 2015; Pancsofar & Vernon-Feagans, 2006; Pancsofar et al., 2010; Reynolds et al., 2018; 
Tamis-LeMonda et al., 2012).  Specifically, results demonstrate that above and beyond the 
contributions of mothers’ language engagement, fathers’ language engagement was significantly 
and directly associated with children’s first grade literacy outcomes.  This unique influence 
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provides evidence of fathers’ novel contributions to children’s development, an important 
implication for parenting interventions and policies (Heidlage et al., 2019; Sicouri et al., 2018).  
The Role of Language Engagement Beyond MLU (and NDW) 
 Much of the previous literature exploring parents’ language input examined quantity of 
input, diversity of input, or complexity of input and young children’s language outcomes.  Yet, 
this paper was grounded in the belief that parent-child language interaction and engagement is 
essential to language learning in young children (Heidlage et al., 2019; Kuhl, 2004; Levinson & 
Torreira, 2015; Rowe & Snow, 2020; Yoo et al., 2018; Zauche et al., 2016).  To understand the 
unique influence of language engagement, the final analysis model controlled for mothers’ and 
fathers’ language complexity as measured by MLU and a sensitivity analysis controlled for 
mothers’ and fathers’ language diversity as measured by NDW.  Results from the final model 
and the sensitivity analysis indicate that mothers’ and fathers’ language engagement strategies 
are important predictors to later language and literacy outcomes, beyond their language 
complexity or diversity.  These findings contribute to the literature and provide evidence to 
policy makers and interventionists to urge the use of questions and conversational turns to 
facilitate active participation from children in order to improve later language and literacy 
outcomes.  In other words, talking with children rather than to children (even if it’s complex and 
diverse) may best support children’s language and literacy skills. 
Importance of the FLP Sample 
 This study used data from the Family Life Project (FLP), where families lived in rural, 
historically poor geographical regions (Vernon-Feagans et al., 2013). FLP data also offers an 
unusually large sample of two-parent families when compared to other language studies. 
Additionally, these families live in rural communities, where families face unique risk factors 
such as increased rates of poverty, reduced access to healthcare and educational facilities, and 
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more limited employment opportunities (O’Hare, 2009; Marré, 2017; Vernon-Feagans et al., 
2015).  The FLP sample is also socioeconomically and racially diverse (Vernon-Feagans et al., 
2013).  This is important because research has demonstrated that family SES is related to both 
parents’ language input and children’s preschool-aged language and literacy skills (Hart & 
Risley, 1995; Hoff, 2003; Merz et al. 2019; Vernon-Feagans et al., 2020).  Yet, relatively few 
studies have explored these associations using a large, diverse sample of families from an 
understudied context of the rural United States.  Additionally, this dataset afforded the 
opportunity to include strict demographic controls, including other measures of quality of 
parenting in the home as well as several mother, father, and child demographic variables in order 
to understand the unique contribution of both mothers’ and fathers’ language.  Results presented 
in this study demonstrate how mothers and fathers in rural, and racially and economically diverse 
families can support their children’s early academic achievement.  Future researchers and policy 
makers can utilize these findings to examine rural and diverse families from a non-deficit 
perspective and acknowledge the positive role of mothers’ and fathers’ language engagement in 
children’s early development.  
Limitations and Future Directions 
 Limitations should be considered when interpreting the findings from this study.  First, 
the sample for the present study included dual-parent, mother-father families only.  Our sample 
differed significantly from the FLP participants who were not included, and thus our findings 
may not be generalizable to single mothers or single fathers.  Additionally, the findings presented 
here might not be generalizable to diverse family structures, such as same-sex parents and/or 
grandparents.  
 Second, our language engagement measures were obtained during a shared picture book 
task.  While some research suggests that parents use more questions and conversational turns 
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during shared book tasks (Hoff, 2010; Gilkerson et al., 2016), this may not be true for parents 
who are uncomfortable or unaccustomed with book sharing.  While our book sharing task aimed 
to minimize the need for high literacy levels by using wordless picture books, some parents may 
still be less comfortable with this activity.  Additionally, some research has highlighted question-
asking asking during toy play (Salo et al., 2015; Rowe et al., 2017) or conversational turn-taking 
strategies during mealtime (Snow & Beals, 2006).  Thus, future research should examine 
multiple contexts to understand the relation between mothers’ and fathers’ language engagement 
strategies and children’s language and literacy outcomes.  
 Third, it is possible that the content of back-and-forth conversations and questions could 
help explain why fathers’ language engagement strategies were directly associated with 
children’s first grade literacy achievement.  That is, what were parents asking children about, and 
what content was likely to contribute to extended back-and-forth conversations?  In this study, it 
was not possible to code this level of detail within mothers’ and fathers’ language engagement.  
Given that research has shown that parents can best support children’s literacy achievement 
through direct instruction of literacy skills, such as learning the alphabet and letter-sound 
blending (Sénéchal & Young, 2008), it would be informative to understand the type of questions 
and back-and-forth conversations that occurred during the present study’s interactions.  This is 
an important direction for future research. 
 Lastly, an interesting next step would be to explore child factors that increase parents’ 
engagement strategies in order to support later language and literacy outcomes (Hutton et al., 
2017).  For example, research has demonstrated children’s characteristics such as age, attention, 
and temperament influence parents’ language input (Dickinson, Griffith, Golinkoff, & Hirsh-
Pasek, 2012; Farrant & Zubrick, 2011, Garrett-Peters et al., 2008, 2011; Reynolds et al., 2019).  
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Indeed, transactional models of development emphasize the reciprocal relationship between the 
parent and child (Sameroff, 2010).  Less clear is how these child characteristics would 
specifically influence parents’ questions and conversational turns.  Presumably, children who are 
more linguistically advanced may be better able to engage in lengthier back-and-forth exchanges 
with parents.  By exploring child characteristics, we can learn the predictors of parents’ language 
engagement with young children to understand the bidirectional and transactional nature between 
parenting and children’s outcomes.  
Conclusion 
 The present study demonstrated how mothers and fathers positively influence children’s 
language and literacy outcomes through language engagement during shared book interactions.  
Understanding early experiences in the home that contribute to language and literacy is 
important to improve children’s developmental trajectories and school success.  The current 
study provides evidence that both mothers’ and fathers’ language engagement strategies, or their 
wh- questions, non wh- questions and conversational turns, during a shared picture book task 
were significant.  Researchers, practitioners, and policy makers should emphasize parent-child 
language interactions that are reciprocal, and continue advocating for fathers as positive 




APPENDIX 1: TABLES 
Table 1.  Sample Descriptive Information 
Variable 
Mean SD Min Max 
% 
Missing 
Child-level controls          
     Child race (African American = 1) 0.22 0.42 0.00 1.00 0.00 
     Child gender (Male = 1)  0.49 0.50 0.00 1.00 0.00 
     Mental development index, 6 months 99.45 8.07 74.00 132.00 1.77 
Parent-level controls      
     Mother-level controls      
          Education, 6 months 13.50 2.11 8.00 20.00 0.44 
          Literacy, 6 months 99.49 11.47 63.00 130.00 13.08 
          Mean length of utterance, 24 – 36 
months 3.95 0.77 2.11 7.54 0.00 
     Father-level controls      
          Education, 6 months 13.39 2.07 8.00 20.00 3.99 
          Literacy, 6 months 100.67 12.36 55.00 134.00 13.08 
          Mean length of utterance, 24 – 36 
months 3.90 0.81 1.93 9.38 0.00 
Family-level controls      
     State (NC = 1) 0.44 0.50 0.00 1.00 0.00 
     Income to needs ratio, 6 months  2.55 1.90 0.00 16.49 0.44 
     Home environment, 6 months 0.88 0.11 0.39 1.00 1.33 
School-level controls      
     Childcare hours, 6 – 36 months 17.52 15.33 0.00 53.33 0.00 
     CLASS, preschool 2.59 0.96 1.00 5.67 22.84 
     CLASS, kindergarten 3.11 0.89 1.00 5.33 10.86 
     CLASS, Grade 1 3.24 0.97 1.17 5.67 12.64 
Language engagement, 24 – 36 months      
     Mothers’ language engagement      
          Wh- questions 23.53 13.39 0.00 83.00 0.00 
          Non wh- questions 19.56 11.78 0.00 64.00 0.00 
          Conversational turns 84.42 44.84 2.00 271.00 0.00 
     Fathers’ language engagement      
          Wh- questions 24.59 16.18 0.00 118.00 0.00 
          Non wh- questions 22.75 14.03 0.00 75.00 0.00 
          Conversational turns 90.50 53.95 1.00 333.00 0.00 
Children’s preschool-aged language       
     WPPSI, 36 months 104.19 17.68 55.00 145.00 2.44 
     PLS, 36 months 102.11 16.43 57.00 150.00 1.77 
     PPVT, 48 months 100.38 15.18 60.00 135.00 12.64 
 




Children’s first grade literacy 
     Letter word 110.48 12.95 49.00 137.00 7.54 
     Word attack 108.69 10.77 42.00 133.00 7.76 






Table 2.  Means, T Tests, and Correlations of Mothers’ and Fathers’ Demographic Control Variables and Language Variables  
 Mother  Father Comparison 
 Mean SD Min Max Mean SD Min Max Diff.  t(1,450) Corr. 
Control variables            
     Education, 6 months 13.50 2.11 8.00 20.00 13.39 2.07 8.00 20.00 -0.19 2.15* 0.62*** 
     Literacy, 6 months 99.49 11.47 63.00 130.00 100.67 12.36 55.00 134.00 1.18 -1.80 0.41*** 
     MLU, 24 – 36 months 3.95 0.77 2.11 7.54 3.90 0.81 1.93 9.38 0.05 1.12 0.35*** 
Language engagement            
     Wh- questions 23.53 13.39 0.00 83.00 24.59 16.18 0.00 118.00 -1.07 -1.29 0.30*** 
     Non wh- questions 19.56 11.78 0.00 64.00 22.75 14.03 0.00 75.00 -3.19 -4.14** 0.21*** 
     Conversational turns 84.42 44.84 2.00 271.00 90.50 53.95 1.00 333.00 -6.08 -2.31* 0.37*** 






Table 3.  Correlations Among Mothers’ and Fathers’ Language Engagement and Children’s Preschool-Aged Language and First 
Grade Literacy Outcomes  
Variable 1 2 3 4 5 6 7 8 9 10 11 
Mothers’ language engagement, 24–36 
months      
      
     1. Wh- questions -           
     2. Non wh- questions 0.59* -          
     3. Conversational turns 0.72* 0.61* -         
Fathers’ language engagement, 24–36 
months      
      
     4. Wh- questions 0.30* 0.13* 0.23* -        
     5. Non wh- questions 0.16* 0.21* 0.18* 0.52* -       
     6. Conversational turns 0.19* 0.16* 0.37* 0.76* 0.59* -      
Children’s preschool-age language            
     7. WPPSI, 36 months 0.27* 0.07 0.14* 0.19* 0.02 0.07 -     
     8. PLS, 36 months 0.32* 0.19* 0.27* 0.16* 0.05 0.11* 0.65* -    
     9. PPVT, 48 months 0.24* 0.10* 0.13* 0.12* 0.00 0.00 0.63* 0.58* -   
Children’s first grade literacy            
    10. Letter word 0.25* 0.14* 0.17* 0.17* 0.12* 0.13* 0.33* 0.36* 0.35* -  
    11. Word attack 0.18* 0.08 0.12* 0.15* 0.07 0.09 0.33* 0.34* 0.35* 0.84* - 
    12. Passage comprehension 0.22* 0.11* 0.15* 0.15* 0.10* 0.11* 0.34* 0.40* 0.42* 0.86* 0.77* 







APPENDIX 2: FIGURES 
  
Figure 1.  Conceptual framework of mothers’ and fathers’ language engagement and child language and literacy outcomes. 
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Figure 2.  Confirmatory factor analysis (CFA) model examining mothers’ and fathers’ language engagement. 
Model fit statistics: X2 (1, N = 451) = 12.99, p = .04; RMSEA = 0.05, CFI = 1.00, SRMR = 0.02. Standardized path coefficients 
(interpretable as effect sizes for given relations) are provided on the single headed arrow. Boldface type and solid lines indicate 































Figure 3.  Confirmatory factor analysis model examining children’s preschool-aged language. Model fit statistics: X2 (1, N = 451) = 
0.00, p = .00; RMSEA = 0.00, CFI = 1.00, SRMR = 0.00. Standardized path coefficients (interpretable as effect sizes for given 
relations) are provided on the single headed arrow. Boldface type and solid lines indicate coefficients significant at the 0.05 level. 
Dashed lines indicate non-significant coefficients.  



















Figure 4.  Confirmatory factor analysis model examining children’s first grade literacy. Model fit statistics: X2 (1, N = 451) = 0.00, p = 
.00; RMSEA = 0.00, CFI = 1.00, SRMR = 0.00. Standardized path coefficients (interpretable as effect sizes for given relations) are 
provided on the single headed arrow. Boldface type and solid lines indicate coefficients significant at the 0.05 level. Dashed lines 

















Figure 5.  Measurement model examining mothers’ and fathers’ language engagement and children’s preschool-aged language and first grade 
literacy outcomes. Model fit statistics: X2 (1, N = 451) = 104.69, p = .00; RMSEA = 0.05, CFI = 0.98, SRMR = 0.04.  Standardized correlations 
are provided on the double headed arrow. Boldface type and solid lines indicate correlations significant at the 0.05 level. Dashed lines indicate 
non-significant correlations.  

























































Figure 6.  Full model examining the direct and indirect effects of mothers’ and fathers’ language engagement and children’s preschool-aged 
language and first grade literacy outcomes. Model fit statistics: X2 (1, N = 451) = 399.421, p = .00; RMSEA = 0.05, CFI = 0.94, SRMR = 0.04. 
Standardized path coefficients (interpretable as effect sizes for given relations) are provided on the single headed arrow. Boldface type and solid 



























































Note: WPPSI = Wechsler Primary Preschool Inventory. PLS = Preschool Language Survey. PPVT = Peabody Picture Vocabulary Test.  
Covariates include child-level (race, gender, mental development index), parent-level (mother and father education, literacy, MLU), family-level 








     
 
Figure 7.  Sensitivity analysis examining mother’s language engagement and children’s preschool-aged language and first grade 
literacy outcomes. Model fit statistics: X2 (1, N = 451) = 314.069, p = .00; RMSEA = 0.06, CFI = 0.93, SRMR = 0.03. Standardized 
path coefficients (interpretable as effect sizes for given relations) are provided on the single headed arrow. Boldface type and solid 
lines indicate coefficients significant at the 0.05 level. Dashed lines indicate non-significant coefficients.  
Note: WPPSI = Wechsler Primary Preschool Inventory. PLS = Preschool Language Survey. PPVT = Peabody Picture Vocabulary 
Test. Covariates include child-level (race, gender, mental development index), parent-level (mother and father education, literacy, 








































   
Figure 8.  Sensitivity analysis examining fathers’ language engagement and children’s preschool-aged language and first grade 
literacy outcomes. Model fit statistics: X2 (1, N = 451) = 310.045, p = .00; RMSEA = 0.06, CFI = 0.93, SRMR = 0.03.  Standardized 
path coefficients (interpretable as effect sizes for given relations) are provided on the single headed arrow. Boldface type and solid 











































Note: WPPSI = Wechsler Primary Preschool Inventory. PLS = Preschool Language Survey. PPVT = Peabody Picture Vocabulary 
Test. Covariates include child-level (race, gender, mental development index), parent-level (mother and father education, literacy, 
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